Situated in a City Acknowledged to he tke Greatest Rubber Manufacturing Center' 
in the World, Iron Foundries Have Developed Special Facilities 
for Producing the Required Castings 


® HEN the immortal bard 
penned the linos ‘*Th re is 
a tide in the alYairs of men 
which taken. at the flocxl 
leads on to fame and fortune,” and 
put them in the imnith of the man 
who conspired against mighty Caesar, 
he gave utterance to a thought and 
put into words a sontimenl that ante¬ 
dated by many centuries the stirring 
days of the Roman empire. The truth 
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ti‘ tin- sentiment has been exemplified 
in every age and in every land and 
jirrhaps in none more freciuently than 
in these ITnited Stales of America 
during the past century. 'Tis true that 
when Marcus Brutus expressed him¬ 
self he had in mind certain warlike 
(ii eds, but it is also true that .there 
are numerous instances of men who 
believed as he did and launched them¬ 
selves on the uncertain tide of com¬ 


mercial and industrial life without any 
assurance that the tide was on the 
flood and would bear them' in^o the 
haven of success and security. The 
careers of the late Andrew Carnegit 
and H. C. Frick* are cases in point. 
'J'hey embarked on the tide when , it 
was just beginning to flow and with 
Ollier sturdy navigators found them¬ 
selves carried < along on a flowing 
flood of steel which them fdr- 
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mines, railroads and motor car fac¬ 
tories all need castings to carry on 
their operations and many foundries 
trace their origin, subsequent progress 
and growth to the expansion of the 
particular business to which they 
cater. Within the past decade im¬ 
mense rubber factories have been es¬ 
tablished at Akron, O., for the manu- 
faclurc of automobile tires and their 
casting requirements absorb the out¬ 
put of several foundries. 

Tire Molds Prove Attractive 

Attracted by the possibilities of 
the business in the early days, four 
molders and a coremaker organized 
the Atlantic Foundry Co., in 1905, and 
leased a small foundry of 5 tons ca¬ 
pacity. At iht end of six years the 
company owning the property and 
needing it for their own use brought 
the lease to a close. The Atlantic Co. 
llicii built a new foundry of about 15 
tons capacity on the premises where 
it now is located. An addition was 
built to the new shop at the end of 
two years and when two years more 
had elapsed the business had grown 
so much that a still larger addition 
was found necessary. In 1917 the 
company purchased the buildings of 
the b'ord Foundry & Heating Co., 
Cuyahoga Falls, O., and now oper- 
ate.s both plants. In 1918 a steel 
foundry, 100 x 100 feet, was built 
and equipped at an approximate cost 
of $250,000 for the production of 
electric steel castings. 

tunes unparalleled in the history of hud that the growth and expansion Although built on a plot of ground 
the world. industrial enterprises adjoining that on which the iron 

Since the base ot all industrial life Iiavc had a corre.spomling elTcct on foundry is siiuated it is operated 
rests on iron it is only natural to the casting industry. Iron, steel, coal independently and is a complete self- 
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contained unit. The steel is melted 
in a 3-ton Snyder electric furnace 
manufactured by the Industrial Elec¬ 
tric Furnace Co., Chicago. A mono- 
rail track is used for carrying the 
material for the charge from the yard 
to the furnace. 

The company which started out so 
modestly a few years ago, today is 
capitalized at $500,000 and does a 
business of $1,000,000 a year. Of the 
five original incorporators three men, 
the president and two vice presidents, 
still are interested actively in the 
management of the company. 

How Tirts Are Made 

Automobile tires are made in iron 
molds. Tlie process varies in some 
particulars depending on the style of 
tire and the established practice in 
dilTcrent factories. It may be de¬ 
scribed briefly as follows: 

A hollow cast iron ring conform¬ 
ing lo the inside shape of the tire, 
either in one or four pieces, is mount¬ 
ed on a revolving spindle and the fab¬ 
ric for the tire is stretched upon it 
and pressed down closely by a scries 
of rollers. The tire, with the cast 
iron core still in place, is taken 
off the machine and lowered into a 
cast iron half mold which is to form 
the outside surface and also indent 
the figure.s of the wheel tread. An' 
upper half mold which has been sus- j 
pended is lowered and then the en- I 

tire load with several others is dc- S—MOLD SBADT POR aOSING. SHOWING STYLE OP STUAINBR GATB .\ND VENT 

hvered to the vulcanizing vessel 

where it is brought to a predeter- lows in making the castings for the 50 molds a day. The gang is corn- 

mined heat and then squeezed by interior core of the tires is shown posed of one crane man, one corg- 

a hydraulic press. in Figs. 3 and 5. It is interesting maker, one man coring the molds 

The method the Atlantic Co. fol- to note that a gang of six men make and making up the runners, one man 
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raminiiiff drags and two men making 
copes. All the operations in con¬ 
nection with making these molds have 
been studied carefully and all sur¬ 
plus or unnecessary labor is eliminat¬ 
ed. Making up the runners is a case 
in point. When the cope is set, the 
man whose duty it is to look after 
this part of the job drops a runner 
stick into the gate, places his runner 
box and throws in ? shovclfull of 
sand. He then takes a block which 


is cut to the conventional shape of a 
runner basin, having a hole near one 
end to accommodate the gate stick. 
This block is lowered into the soft 
sand in the runner box and pressed 
down (irmly. Two more shovelsfull 
of. sand arc then thrown into the box 
and rammed lightly with the shovel 
handle. The surplus sand is Lcraped 
off, the block withdrawn and the 
runner is ready for the iron. 

For greater efhciency and freedom 
ot movement the drag machine is sit¬ 
uated at one end ot the floor and 
the cope machine at the other. The 
drags are barred as well as the copes 
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eliminating the necessity for using 
bottom boards. When shaking-out 
the molds at night the sand from all 
the drags is dumped in a heap near 
the dr;ig machine and the empty flasks 
are piled nearhy. The same treatment 
is accorded the copes at the other 
end of the floor, f.ong handled, two- 
prong forks with the prongs bent at 
right angles arc found useful for re¬ 
moving the gaggers from the cope 
sand pile. No gaggers are used in 


the drag because the mold board is 
elamped on and turned over with the 
tla‘vk. One of the cores for the 
rings is shown at C, Fig. 3. These cores 
are made in halves from an oil sand 
inixlure and pasted. One set of half 
cores is made first, each half con¬ 
taining a No.' 5 gage wire ring for a 
stiffener. When they arc dried they 
are taken from the oven and each one 
topped off with a green half from 
the same corebox. To vent this core 
a narrow channel is cut'in the joint of 
the green half extending for 8 or 10 
inches on each side of the print. A 
short piece of f^-inch pipe is inserted 
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to form the core print before tl'*' two 
halves arc pasted together. As in the 
case of the hydraulic ram re\erred to 
later the short piece of pipe is leu.^wed 
when the casting is cleaned and a plug 
screwed in the hole before the casting 
is machined. 

The two chief requisites of these 
castings arc that they be close-grained 
and absolutely clean. They are ma¬ 
chined all over and the least blemish 
is enough to condemn them. The mv 
chined sizes are held within the most 
rigid liiiiils. When they are in use 
they are scrubbed with steel wool each 
time a tire is made on them and small 
as the wear is. it is sufficient to render 
them useless in a comparatively short 
time. A toh-riincc of only 0.006-inch 
is alli»wed. ' 

Tlie depression in that part of the 
mold which is used to form the outside 
face of the tire is cast against an iron 
cliill. The silicon content of the iron 
used for these castings averages about 
2.50 per cent and. therefore, the face 
of the casting is T.ot actually chilled 
as ehillmg is understood in the foundry. 
The grain of the iron is rendered quite 
close and dense, but it ran he ma¬ 
chined. 

The outside surface of liydraiilic 
rams made in this shop arc rendered 
close and dense l)y a similar process. 
The molds fur these castings arc made 
on end in round iron flasks. Small 
concave iron blocks, 8x8x2 inches, 
a number of wliich are shown in Fig. 
2, are built in tiers up against the pat¬ 
tern and heap sand rammed in between 
them and the wall of the flask. In 
other words they simply take the place 
of the usual thickness of facing sand 
and as a result when the pattern is 
drawn the wall of the mold consists 
of a cast iron skin 2 inches thick. 
The top part of these castings with 
the flask removed and the chill blocks 
still in place is shown in Fig. 2. The 
entire casting is 18 feet long by 2 feet 
in diameter with a metal thickness of 
3 inches. One end is open and the 
other end is closed, the closed end 
is cast down. The casting is shown 
standing in a pit 14 feet deep, 10 feet 
long and 6 feet wide. A completed 
mold for another ram casting is shown 
standing alongside in the same pit. 
These castings are poured from the top, 
eighteen H'tnch pop gates connecting 
the mold with the pouring gate. 

The core for this type of casting is 
split longitudinally and m^dc in a half 
box.'^ The two halves are made, dried 
and assembled in a horizontal position 
then the entire core is up ended by 
one of the cranes- and low^ered ver¬ 
tically into the mold. Each half of fhe 
core is reinforced by four long pieces 
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of 2-inch pipe and suitable hooks are 
provided at one end for attaching the 
crane. Since one end of the casting 
is closed and furthermore, since this 
end has to be cast down to insure 
solidity on the working end of the 
ram, provision was made for locating 
and securing the core. The usual alter¬ 
natives in such cases would have been 
either to suspend the core from the 
cope or let it rest on chaplets on ihe 
bottom face of the mold. Neither of 
these plans appealed to the manage¬ 
ment so another method was adopted 
which has proved highly effective. 

Before the two halves of the core 
are assembled they arc laid side by 
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half of the core is picked up and low^ 
ered on. The two halves of the core 
arc then bolted together, the joint 
daubed with slurry and the bolt holes 
filled with sand. The completed core 
is then given a coat of blacking and 
run into the oven for a final drying. 

After drying the entire core is up- 
ended and lowered into the mold. The 
piece of sliafting enters a core print 
8 inches deep on the bottom of the 
mold, P, Fig. 2, and supports the weight 
of the core 4 inches off the bottom and 
also prevents it from .shifting from its 
central position when the pros.surc of 
molten iron comes under it. The piece 
of shafting is removed with the rest 


4?! 

end of the shop where the rolltT^’if'"* 
located and is used only when one* of' 
the other cranes is not available. 
There is one 10-ton electric traveling 
crane with a 5-ton auxiliary hoist 
built by the Northern Engineering 
Works, Detroit, and one 15-ton crane 
also having a hve-ton auxiliary hoist 
built by the Pawling & llarnisch^ 
feger Co., Milwaukee. The entire cen¬ 
ter bar with the exception of a 20-^ 
foot space at each end used for clean¬ 
ing the large castings is devoted to 
molding a miscellaneous line of cast¬ 
ings, the majority of which form 
parts of the variou.s machines and 
appliance.s used in the rubber fac* ^ 
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side horizontally on a pair of horses. 
The joint of one half is turned up 
and the joint of the other half is turned 
down. Each half contains a 4-inch 
core print 2 feet long in the end which 
will be down when the casting is 
poured. This print is provided to hold 
a piece of 4-inch shafting, 3 feet long, 
which ill turn is destined to center 
and sustain the weight of the entire 
core when it is in position in the mold. 
The short shaft is set in the print of 
the half core whose joint is turned 
up. The inner end is brought in to 
contact with a short iron plate which 
has been rammed up in the core for 
that purpose, while the other end pro¬ 
jects about 12 inches. Paste is applied 
to the joint of the core and also daubed 
on the piece of shaft and then the other 


of the core during the process of clean¬ 
ing the casting and later, when the cast¬ 
ing has reached the machine shop, a 
plug is screwed in the hole. The core 
is prevented from rising by two short 
pieces of rails, h\ Fig. 2, resting on 
the cope and secured to the bottom of 
the mold bv turnbuckles and hooks, H, 
Fig. 2. 

The present foundry building is a 
substantial brick and steel structure 
90 X 200 feet divided iqto three bays. 
The center bay is 40 feet wide and 
is spanned by two electric and one 
handpower traveling cranes. The 10- 
ton handpower crane built by the 
Northern Engineering Works, Detroit, 
was the first installed and served 
until the volume of work outgrew its 
capabilities. It now is kept at one 


tories. Considerable outside work also 
is handled including among Other 
ca.stitigs, frames for steam hammers. 

The west bay of the shop is 30 
feet wide. One end for a distance 
of 30 feet is devoted to bench and 
snap flask work; a number of benches 
and other necessary appliances be- 
ing provided for that purpose. A 
space of,about 50 feet at the opposite 
end of this bay is devoted to mold¬ 
ing odd sizes and short orders of 
corc.s for tire molds. The remaining 
space in this bay is equipped in a 
special manner for the production 
of tire molds in quantity. 

A general view of the floor taken 
at 11 a. m. is shown in Fig. 1. A 
plain jar ram machine made by the 
Herman Pneumatic Machine Co.* 
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Pittsburgh, is located at one end of 
the floor and is used for making the 
drags while a similar machine situ¬ 
ated at the other end of the floor 
is utilized for producing the copes. 
The flasks are laid down in four rows 
and the runners built so thnl two 
gangways only are refinired 
This bay is provided with a crane 
runway fur the enure length ami i.> 
spanned by two 5-ton eieiinc irav¬ 
eling cranes, one built by tne Xortn- 
ern Engineering W ork.-^, iJitroit, and 
the other by Pawimg k liarni^jcn- 
feger, Milwaukee. 

M isci'lliH!y in I.nst JUiy 

The east hay is devoted to a 
variety of u'ses. A .space at the 
north end is partitioned off to serve 
as a toilet, wash and locker room 
for the employes and is CQuippcd with 
alt the necessary facilities including 
hot and cold water. The core room 
occupies the greater part of the 
east bay extending from the wash 
room to the core ovens. It is not 
equipped with a crane, therefore, the 
large, heavy cores for steam ham¬ 
mer frames, hydraulic rams, etc., arc 
made on the molding floor in the cen¬ 
ter bay adjacent to the core room. A 
large basement extends under the 
greater part of the core room floor. 
It is divided into several compart¬ 
ments and is used for a sand stor¬ 
age. There is a round manhole in the 
floor over each sand bin. The new 
sand for molding and coremaking is 
unloaded from the cars on the railroad 
siding outside onto wheelbarrows and 
dumped through the manholes into 
the bins in the basement. A stair¬ 
way leads down from one side of the 
core room floor to a gangway which 
extends in front of all the basement 
bins. 

When a quantity of new sand is 
needed a man goes down into the bin 
holding the required grade of .sand 
and with a shovel pitches a sufllcicnt 
quantity up through the manhole onto 
the floor. Round iron cover plates 
are provided for the holes when they 
are not in use. It is claimed that 
this method of storing the sand keeps 
it in perfect condition. The state of 
the weather has absolutely no effect 
on it—a circumstance which will be 
appreciated by foundrymen who have 
to thaw out their sand in the winter 
before it can be used or who have 
seen their sand piles turn to dust in 
the summer time. An even tempera¬ 
ture is maintained in the basement 
throughout the year and the sand is 
always cool and damp. 

The remainder of the bay is occu¬ 
pied by the core ovens, blower room, 
cupolas, tumbling barrels and sand¬ 
blast installation. A gas fired swing- 
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mg drawer type oven built by the 
Monarch Engineering & Mfg. Co., 
Ualtimorc, is used for small cores and 
hurry up jobs. It frequently has 
liecii poi»sible with the aid of this 
oven to make and dry a batch of ring 
cores in an hour. Each of the two 
laigc* ovens is 7 x 12 x 28 feet and 
1 ^ fired at i)rescnt with coke. In ad¬ 
dition to long cai.s equipped with 
'-laiulards and cross rails wliich en- 
nhjc tiMii H) c.jiiv lour deck Im.hIs, 
the '^ide^ of the ovens arc provided 
with racks and shelves upon wliich an 
ininieiise quantity of core.s arc dried 
every night. 

'I he blower room is on the ground 
floor adjacent to the cupolas. In i: 
are iiisUlled two 1*. II, h'. M. Roots 
blow'ers. The smaller one has not 
hceii used since a new and largei 
cupola was set up. It still is left 
fully equipped and connected and w 
held in reserve together with the 
smaller cupola. The large positive 
pressure blower is c.apabk* of deliv¬ 
ering 8000 cubic feet of air a min 
iitc and is driven by a bO-horsepower 
motor made by the Allis-Chalincrs 
Co., Milwaukee. It supplies the blast 
for a cupola lined to 60 inches and 
inarlc by the Whiting Fouiidry Kqtii|»- 
ment Co. Harvey. HI. About ,30 tons 
of iron melted every day. 

Dclivcrinq Miitrrinls 

Coke is delivered to the charging 
floor by an elevator, but the pig iron and 
scrap are taken direct from the stor¬ 
age piles in the foundry yard by a 
magnet suspended from a gantry 
crane and dropped on the charging 
floor within a few feet of the charg¬ 
ing door. The main bridge of tlie 
crane travels on a nmw.'iy which paral¬ 
lels the building: but th« auxiliary 
bridge which is formed of a long 24- 
inch I-hcam has a lateral movement 
which enables the operator to extend 
it 10 feet past the end of the upright 
framework. The trolley carrying the 
magnet travels on the lower flanges 
of the I-beam and is controlled indc- 
tJcndentlv. This arrangement makes a 
flexible unit and reduces to a mini¬ 
mum what is generally considered 
ihe hardest and most difficult of 
foundrv operations. This crane also 
carries the coke from the cars to the 
.storage pile by a large bucket pro¬ 
vided with a swinging door on the 
bottom which is tripped by a rope 
in the hands of a man on the ground. 
When necessary, the crane is used to 
operate a drop ball for breaking large 
pieces of scrap. 

For the general run of work the 
charges of pig and scrap are in the 
proportion of 40 and 60. They weigh 
4000 pounds each with 500 pounds of 
coke between. 
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Instructions Sent Out in 
Bulletin Form 

The Foundry Equipment Manufac¬ 
turers’ assuciation organized about a 
\car ago to promote and further the 
interests iA its nicnibcrs by impressing 
upon found lyiiicii geticrJilly the ad¬ 
vantages to lie derived from the use of 
el’licicMl ii)iindr.\ C(juipincnt, proposes 
now ti» briiadcn the scope of its activ¬ 
ities In conducting a campaign of edu¬ 
cation oil the proper care, niaiiitcnaiice 
and opeiaiioii of such equipment after 
It has been installed. 

'rile incinbiTs of tins association, with 
their expel u nee criveriug conditions and 
problems in all classes of fomulrics, 
have been in a favorable position to 
accinmd.ite facts and data. 'Fhey now 
projjose to i inbod> this in formation in 
a sL-rn-s of moiitbly bulletins, to be is- 
.sued during the jiresent year. These 
piiblicaliiins will "be sent directly to the 
execiuive.s, superintendents and fore¬ 
men of all foundries in the United 
States and t ’anada. That they may re¬ 
ceive the attention of the men inter¬ 
ested, they w'ill be mailed to the home 
addresses of the plant executives. An 
adjustable, stiff, cardboard cover will 
be siMit with the first of the series so 
that the bulletins may be filed as they 
are receiveil and thus be available for 
reference. 'J'hc cover will be of con¬ 
venient pocket si/e. Only one individual 
phase of the problem connected with 
each piece of foundry equipment will 
be considered in each of these bulletins. 
It is stated that they will be written in 
a concise, practical manner and will 
contain live operating data on ma¬ 
chinery and its care. 

The members of the association fol¬ 
low: American Clay Machinery Co., 
Bncyrus, O.; American Foundry Equip¬ 
ment Co., New York; American Molding 
Machine Co.. Terre Haute, Ind.; Ar¬ 
cade Mfg. Co.. Fi*eep<irt. Ill.; Berkshire 
Mfg. Co., Clrvelaiid; Beryk Co,. Cleve¬ 
land: niystoiie Mfg. Co.. Cambridge 
Springs. Pa.: Buch Foundry Equipment 
Co., York, Pa.; Cleveland-O.sborn Mfg. 
Co., Cleveland; I’ederal Foundry Sup¬ 
ply Co., Cleveland; Foundry F^iuipment 
Co.. Cleveland; Grimes Molding Ma¬ 
chine Co., Defroit; Hanna Engineering 
Works. Chicago; II. M. Lane Co., De¬ 
troit; McLain-Cartcr Furnace Co., Mil¬ 
waukee; National Engineering Co., Chi¬ 
cago; S. Obermayer Co., Chicago; Pang- 
horn Corporation, Hagerstown, Md.; J. 
W. Paxon Co., Philadelphia; Henry E. 
Pridinore Co., Chicago; P. H. & F, M. 
Roots Co., Conncrsville, Ind.; U. S. 
Molding Machine Co.. Cleveland; Wads¬ 
worth Core Machine & Equipment Co., 
Akron, O.; Whiting Foundry Equipment 
Co., Harvey. Ill.; E. J. Woodison Co, 
Detroit; Young Bros. Co., Detroit. 



Checking Mistakes in Stock Records 

Cupola Charging Sheets are Made Up Each Day Showing the Amounts of Differ* 
ent Materials Used—Entries of Pig Iron Charges are Made On 
Separate Cards for Each Carload 

BY ROBERT STOTT 


X N The Foundhy of Dec. 15 
there was an article describ 
inj^ a simple s>sleni for kcep- 
inj^ perpetual inventory. \V liik 
this article was interesting as far as it 
went, we think that the author could 
have profitably told how tlie records 
arc kept to determiue the amount of 
iron which has been used. Tins is an 
important detail of any stockkeeping 
system, because if an adequate check 
is not kept to catch any mistakes in 
weighing, the inventory, on which re¬ 
liance is placed, may in time be far 
off from the actual amount of stock 
on hand. Therefore, details of a 
tern followed by a firm which eniplu\s 
a chemist may be of interest. In tlii^ 
case the chemist kecp.s most of the 
records, but the plan could bt easil> 
modified to adapt it to a foundry which 
does not have a chemist. 

When iron is received at the scale 


house a notice of it.s weiglil is sent to 
the chemist, who also receives a notice 
from the supplier giving llie grade and 
the anal}sis of the iron. These are 
put clown (.111 a .1 X S-inch card, one of 
which is shown in h'ig. 1. Later check 
determinations of sulphur and silicon 
are made. Should these not agree rea¬ 
sonably close with the analysi.s fur¬ 
nished by the sliippcr, a second sample 
i.s taken. If this .sample shows enough 
variation to warrant asking for a re¬ 
bate the firm who supplied the iron is 
notified. Sometimes this firm will al¬ 
low the rebate without question, at 
other times it will ask for a part of 
the sample which shows the discrepancy, 
or it may send a representative to lake 
another sample in conjunction with the 
foundry chemist. This check sampling 
is made possible by the fact that every 
car of iron is kept sefiaratc from all 
other iron. Soinctimts it is stacked 


on a pile by laborers and at other times 
it is allowed to lay as thrown off the 
car, dei)cnding whether it is to be used 
promptly or not. lly holding a few cars 
for emergencies and using the iron 
it is received a lot of labor can be saved. 

The chemist makes out the charge 
each day in triplicate on a standard 
8 X 10-inch form made up in pads* 
One of these is sent to the man ii> 
charge of getling the stock to the ciipoYa^ 
another goes to the foundry foreman 
and the third is retained in the tabor* 
atory. can be seen in Fig. 3 thU 
charging slieet tells the foreman of the 
stock laborers what iron, scrap and coke 
to pul on the charging platform. This 
man als(» i)versee.s the charging of the 
cupola and the charging sheet tells him 
how many charges to put in and the 
amount of dux for each charge. 

The number of charges is determined 
by the chemist after*he receives a re- 
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port, about 10:30 in the morning, from 
a clerk who ascertains the amount of 
iron each sub foreman will require. 
Should the general foreman laler liiid 
that less or more iron is needed he gives 
the cupola tender instructions without 
consulting the chemist. The instructions 
may change the number of charges but 
not the mixture. .\ny change in the 
original program is marked 4)11 the 
charging sheet by the foreman of stock 
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he calculates the amounts of the various 
grades of pig iron, steel and cast-iron 
scrap, coke and limestone used, and 
places the figures on the backs of the 
proper cards as illustrated in Fig. 1. 
At the beginning of the week the totals 
for the ])rcviinis week arc sent to a 
clerk in the purchasing department on 
a form shown in Fig. 2. This clerk 
keeps a record of the amounts of pig 
iron on hand and the price, by grade 
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The way any discrepancies in weight are 
checked and corrected may be seen by 
following the course taken by the car 
of pig iron recorded on the card illus¬ 
trated in Fig. 1. The weight of pig 
iron received is placed on the back of 
this card, at the top of the first column 
in the line marked: On hand. The first 
iron from this car was used on Aug. 
11, as shown by the date. The fact 
that only about half the amount was 
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laborers and the sheet is returned to 
the chemist who keeps it«on file. 

Coke is handled in a similar way, 
every car load being tested for sulphur 
and ash. The scrap and sprue deliv¬ 
ered to the scrap yard from the found¬ 
ry, i.s weighed and the amount reported 
to the chemist who keeps a record of 
it on a card similar to the pig iron 
card, Fig. 1. Foreign scrap is kept on 
separate cards, each car load having its 
own card. 

When the chemist receives the cupola 
charging sheet back from the foundry 


numbers only. He pays no attention to 
which cars have been used. He also re¬ 
ceives a notice of all receipts from the 
man at the scale house. From these 
notices he checks the weight for which 
the company is billed and keeps a rec¬ 
ord of the amount due on orders. When 
the purchasing agent decides that it is 
a good time to order more iron, he 
consults with the chemist as to the grade 
to be ordered. However, the time and the 
amount is finally determined by the 
purchasing agent according to future rc- 
nuirements and current market conditions. 


taken that day, as on subsequent full 
days, would indicate that a new mix¬ 
ture was started about th^ middle of the 
heat. The amount used the first week 
was added in the first column and the 
amount left, after subtracting the quan¬ 
tity used from the weight received, was 
placed at the bottom of the (rst column 
and at the top of the second. The sec¬ 
ond and the third week were figured 
in a similar way, but on Friday of the 
third week, the iron was reported all 
used while the record shows that there 
(Concluded on page 69) 




















Conveyors Speed Foundry’s Work 

Every Half Minute a Mold on Each of Two Conveyors is Cast—A Sand Conveyor 
Located in the Middle Supplies All the Molders With Sand and 
Carries the Used Materials Back to the Mixer 


Q CONOMIC laws control buM' of castings, ligh 
ness conditions and cvrntii- is available to th 
ally right every abnormal new foundry. Sii 
state in industry. At present capped by an old 
an insatiable demand for commodi' veying tnachinery 
ties is met by labor shortage in every at an extra expe 
activity. These two opposing states and rc-arran;;em( 
rapidly are being reconciled by labor- by tlii' size and 
saving devices which give large pro- strnclnre already 
duction with a niinimuni of labor enterprise has a 
Molding machines for many years pick the inetlux 
have been employed in foundries to tupiipnieiit best si 
elTeet this result and they con- work and desi 
tinually arc being improved. Sand the building 
handling devices are being u^^cd to a house its ma- 
greatcr extent than ever before and chinery to the 
help materially in reducing other best ad- y 

manual operations. More recently vantage. 
various forms of mold conveyors have 
fougd favor as an agency for increas- 
ing oiuput and decreasing human ef- ^ ^ 

fort. All the accumulated wealth of 
engineering knowledge gained y 

from years of study and the 
practical adaptation of 
these different Kibor- //y/' ^ 

saving methods in 


BY H, E. DILLER 

of castings, light, medium and heavy, 
is available to the company designing a 
new foundry. Such a firm is not handi¬ 
capped by an old building to which con¬ 
veying machinery must he accommodated 
at an extra expense for reinforccmciils 
and rc-arran;;ements; nor is it limited 
by tile size and contour of a 
structure already erected, \ new J 

enterprise has a clear lield to 
pick the method and th.‘ 
e({nipmciit best suited for its 
work and rlesigii 
the building to 
house its ma- 




foundries making 
a great variety 




.y'yy arc held out 
to the firm builcl- 
'/ing a new louiid- 
equip it with «i 
full Complement of 
labor - saving devicc.s. 
An example of .such an in- 
stallatioii is found in the 
Y new foundry of the Kelsey Wheel 
Co., IMroit. Until recently this 
company had no foundry but 
secured all its castings from <»utsidc 
sources. It has lately erected a foundry 
building designed to give the best light¬ 
ing, ventilating and working conditions. 
This building is equipped with mold and 
sand conveying system.^ installed by 
the Liiik-Helt Co., Chicago. Two 
mold conveyors, each having parallel 
aides connected at the ends with a 
semicircular section arc situated on 
both sides of a conveyor which car¬ 
ries the used .sand to a mixer and 
back to hoppers suspended over the 


molding floors. The molding ma* 
chines are arranged in two rows under 
the sand hoppers. 

MB One of these rows 
of hoppers may be* 
in Fig. 6. 
'J'he other row is 

parallel to it on the 
opposite side of tlio 
conveyor. A gen- 
Y idea of the 

complete system 
may be obtained 

from the drawings of the plans and elc* 

v.iiions nf the .sand-haiidling equipment 
and one of the* conveyor.s which are shown 
in big. 3. One mold conveyor .serves 
for molds for front and rear hubs for 
a tractor. A view of one side of 

this conveyor may be seen in Fig. 9. 
The molds are placed on the con¬ 
veyor on the side oppo.sitc to the one 
shown. The sni^ll molds ar-j 
for the front wheel hubs and 


large molds are for the rear 


wheel hubs. .\11 molds 


arc poured at the end 


shown ill the foreground 


FIG. 1—TBIB OANTBT-ltPK m CBANS CABIIIBS PTO IRON, STRAP AND COKE PROM TUB STOCK PItRS TO THR CUPOLA TBAROING PUTFORM 
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and usually before they reach tJic point 
at which pouriiij^is taking place in the 
illustration. The conveyor has 30 arms 
made from 3-iiich pipe with extra heavy 
walls. ICach arm is fitted with a .specially 
shaped tray for holding the mold, 
and another flat stand for carrying the 
cores and the spokes until they are 
placed in the mold. 

The conveyor travels 10 feet per 
minute and as the arms are 5 feet 
apart one arm passes any given point 
every half minute. This means that 
a mold passes the pouring floor every 
half minute. There are 30 arms 
on the conveyor so, at the rate of one 
every half minute, a complete revolu¬ 
tion is made in IS minutes, or four 
revolutions are completed every hour. 
This means that 120 molds arc cast 
ill one hour. After the mold is poured 
at one end of the conveyor it is al¬ 
lowed to cool for approximately seven- 
FIC. 1—TO THE LEFT, KNO ELEVATION’ OF ONE OF THE MOLD roNVF^OHS TO THE itifoiT. minutes until it rcachcs the Other 
ELmnoN OF TUB 8A\n FXEVAToit. MiXEii \Ni» umviFiEK ciul of llic conveyor. During this 
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FIG. 4—AFTEK THE COPE IS KKMOVED CAST¬ 
INGS AICK LIFTED FKOM THE CONVKYOK 
WITH A GRAB HOOK ON A BLOCK 
AND TACKLE RIO 

time a core is placed on each of the 
flat auxiliary trays. These cores are 
carried from the core room upon the 
stand on which they are baked. The 
racks arc carried on electric trunks 
furnished by the Baker R & L Co.. 
Cleveland. Spokes also arc brought 
to the foundry floor on electric 
trucks furnished by the same com- 
pany. The spokes are strips cut 
from flat steel bars. A hole is bored 
through the center of the end which 
is cast in the hub. This end is also 
tinned as far as it extends into the 
hub. The spokes do not thoroughly 
weld to the iron but arc held securely 
by the iron which fills the hole bored 
in the spoke ends. The core and 
spokes in their position on the aux¬ 
iliary tray may be seen at A in Figs. 
4 and 5, 

The first operation in the produc¬ 
tion cycle is to make the drags for 
the front wheel. These arc made in 
duplicate on a squeezer by one molder. 
The cope for the front wheel also is 
made in duplicate by one molder» Both 
the copes and drags for the rear wheel 
molds are made singly, two molders 



operating two squeezers being required 
for each part. The drag is plaeed 
on the conveyor by a laborer. Another 
workman sets the lower line of spokes. 
I'lic next man sets the core and tlicn 
the upper layer of spokes are put in 
place. A laborer sets the. cope and 
the next man closes the mold, filling 
all joints with molding sand to prevent 
runouts. The weight connected to the 
conveyor arm i.s then lowered and the 
mold is ready for pouring. As may 
be seen from Fig. 4, the trays which 
carry the molds are specially designed 
to hold the spokes in their proper 
positions in the mold. One of the 
weights which ha.s been raised from 
the mold after casting, also is shown 
in the same illustration. These weights 
arc solid cast iron aivl heavy enough 
to hold down the cope without being 
clamped. They arc hinged to the arm 
of the carrier and need only be low¬ 
ered and raised to perform their func¬ 
tion. 

The molds are poured as they pass 
the cupula. This operation is shown 


FtG. 5—THE FIRST OPERATION AFTER POURINU IS TO LIFT THE WRIGHT OFF THB MOLD 
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KIC. 0- VltW UK TIIK SKCOM) MOLU rONVBYtItt Kt TIIK 1,K|.T WITH TUB MOW OP SAND UOrPERS ID THB MIGHT ABOVE THE MOIDINfl MtCHINEB- 
BACH SBCO.ND AHM OP THB MOLD CONVEYOM IS PAINTED WHITE AS AN INDICATION THAI « IS PDII THE mJS) oT A SPeSh 
(ASTIMJ - 110181S FOR CAKUM.Nn TIIK MOLDS FROM TIIE MAC'111\K.S TO THB CONVEYOR ARE SHOWN IN THE CENTER 
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in Fig. 7. The mixing ladle may be 
seen directly behind the man standing 
to the right in the picture. 

At present the pouring is done from 
bull ladles but it is planned to provide 
a 400-pound ladle on an I-beam trolley 
for pouring castings. In addition to 
the men required for pouring, one man 
is employed at each pouring station 
skimming the iron as it flows from the 
ladle. The iron flows into a basin 
formed by the weight and through 
a gate into the cope. In the rear- 
wheel mold this gate is fonuod by 
a center core 6 inches in diameter con¬ 
taining six pencil gates. This core 
also serves to center the print of tlie 
main core of the mold which is placed 
between the drag and the cope. The 
gate for the front wheel mold is cut 
in the cope. The metal falls on the 
print of the center core and is distrib¬ 
uted from there through three runners. 
These two methods of top gating have 
been adopted because they simplify 
molding conditions and give satisfactory 
castings. The hot metal as it runs 
into the mold forms a pool in the basin 
made by the weight. This gradually 
eats away a portion of the weight and 
makes occasional replacement necessary. 
For this reason the vteights are designed 
simply as possible and the expense 
of replacing them is kept at a mini¬ 
mum. Their life is prolonged by wash¬ 
ing them with graphite every night, and 
filling any cracks in them with graphite 
paste. 

As has been stated approximately 
seven minutes elapse from the time 
of pouring until ' the next operation 
takes place. When each successive 
mold reaches the end of the conveyor 
Opposite the pouring station a man 
standing on a small wooden platform 
hits the weight with a hammer and 
then raises it on its hinge and allows 
it to fall back and rest against the 
arm of the conveyor as shown in Fig. 5. 
The mold pas.ses along to the next man 
who lifts off the cope, shakes out the 
molding sand upon a* conveyor and 
places the flask back on the conveyor. 
One of these flasks, all of which are 
made of cast iron, is seen being carried 
by the .conveyor to the molder at /? 
in Fig. 4. While the frames for the 
front wheel may be placed directly on 
the conveyor after being lifted from 
the mold, the frames for the rear wheel 
molds must first be cooled by plunging 
into water. This difference is account¬ 
ed for by the fact that the rear wheel 
hub is considerably larger than the 
hub for the front wheel and makes 
its flask hotter. 

The next operation is to lift off the 
casting. This is done by two men with 
a snatch block operating on a mono¬ 
rail. The casting is carried over a 


grating above the conveyor which car¬ 
ries the used molding sand, and any’ 
adhering molding sand is knocked off 
upon the conveyor. The ca.sting then 
is taken to the cleaning room where 
the core sand is knocked into another 
conveyor. .After the casting i.s lifted 
from the mold conveyor, the drag is 
taken off and ;he sand is dumped 


through the grating upon the sand con¬ 
veyor. Another workman cleans the 
sand from the tray and all is ready 
for another mold to be set in place. 
The .sand conveying systems will be 
explained more fully later in this 
article. 

At present the completed cleaning 
system is not installed. When this is 
in operation the castings will be taken 
by a convejor moving continuously 


through a sandblast cabinet being hti^ 
with chains to trolleys on an I-bpafO* 
This cabinet will be supplied by 
F'angbor!) Corp., Hagerstown, Md. 

The second mold-conveying system 
is similar in most respects to the one 
just (Icscrihcd. A section of it is 
shown in Fig. 6. From this illustratiotp' 
It may be noted that the carriers are 


equipped somewhat differently from 
those on (lie first conveyor. These 
curriers have flat trays and will carry 
any ordinary mold. The arm of every 
second carrier is painted white to indi- ; 
c.'ite that it is reserved for a special . 
job. The number of trays and the ; 
speed of revolution is just the same as j 
for ihe fir.si conveyor—30 trays, 5 
feet apart, move at the rate of 10 feet 
per niinute, thus making a complete rev- ] 



KIG. 7—Tllt5 CENTtK COKE OF TJIB ItBAK AXLE IIOURI.XG* MOLD IS SET WHJLB THE CONVEYOR » , 

IN M01 ruN 
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FIG. R-METAL IS POURED FROM IIV\I> I \I>LF.H AT IMiKSKNT TIIKSK WILL UE KY A lOO-IMMlND I.MH.K CAKKIKI) ON AN I REAM WIllCQ 

WILL CONVEY THE QUANTITY HEQUIHKD FROM TIIK MIXER WHERE THE CUPOLAS ARE TAPPED TO THE POURING END OF THE CONVEYORS # 



FIG. 0—THIS CONVEYOR CARRIES THE MOLDS FOR TRACTOR WHEEL HUBS. ONLY ONE CLASS OF MOLDS BEING HANDLED—THE POURING GANG 18 
SHOWN AT WORK—NOTE THE LIGHTING FROM THE AMPLE GLASS SASH IN' THE WALLS 
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olution every quarter hour in the day. 

Fig. 6 shows the details of the sec¬ 
ond fnold conveyor and ^ indicates its 
relationship to the molding machines 
and sand conveyor. Looking at the 
carrier to the front, the two wheels 
which hold the arm may be seen on 
the track. Above them is the link-belt 
which moves the arms. A portion of 
the wheel around which this belt turns 
may also be distinguished. The top 
of the sand conveyor may be seen to 
the right with the sand hoppers extend¬ 
ing down from it. At the upper right- 
hand corner is shown the steel stairs 
which lead to the platform on which 
is located the sand treating machinery. 

All jobs which come to the foundry 
other than the hub castings are cared for 
on this conveyor. At present a casting 
for the rear axle housing^, of an auto¬ 
mobile is being made on every second 
carrier. On the other carriers two 
different castings are being made. The 
drag mold for the axle housing is made 
on two jai»ram machines supplied by*, 
the Clevcland-Osborn Mfg. Co., Cleve¬ 
land, They are carried from th'e mold¬ 
ing machine to the conveyor by cliain 
hoists running on I-beams one of which 
is over each of the two machines. 
‘These hoists with the J-beams may be 
seen in the center or Fig. 6. After the 
indld is placed on the conveyor the 
center core is set without stopping"^ the 
conveyor. The core-setter stands on 
the tray as shown in Fig. 1 to place 
the*,core. The print of the core fits 
into a core gate in the cope. This 
core has six pencil gates and is similar 
to the one used for the large hub cast¬ 
ing on the first conveyor. The mcial 
flows into this mold over the center 
core as in the hub castings described. 

The mechanical system for handling 
the melding sand is located between 
the two mold conveyors. As has been 
said the mol Is are shaken out over 
a grating i.i the floor. The sand falls 
through into a hopper underneath, and 
from here is delivered by a con¬ 
veyor to the lower run of an 
elevator conveyor which raises it 
to the second floor of the building 
and delivers it to a revolving screen. 
After passing through the screen the 
sand is delivered to an inclined tem¬ 
pering belt where the necessary amount 
of water for tempering is added. This 
belt delivers the sand to a short in¬ 
clined belt feed'^r which in turn delivers 
the sand to a revivefier. 

After the sand passes through the 
revivefier it falls upon the upper run of 
the main sand conveyor which carries 
the sand through the foundry to the 
molding stations. This conveyor scrapes 
the sand along a steel trough. At in¬ 
tervals in the trough are rectangular 
holes which lead into bifurcated hop¬ 
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pers over the molding floors. In this 
way all the hopperl are kept filled with 
sand.' Thii lower ends of these hop¬ 
pers an closed with 12-tnch hand-op- 
crated gates, $%nd carried along the 
conveyor .fall# , into the first hopper 
until it is"" filled.. Then excess sand is 
taken to the next hopper and so on un¬ 
til all hoppers arc filled After all 
hoppers are filled the excess sand falls 
through an overflow spout at the ex¬ 
treme end of the conveyor. This directs 
the falling sand upon the lower run 
of the main conveyor which carries it 
back to the elevator and it again goes 
through the screen. In this way ex¬ 
cess sand is kept continually in mo¬ 
tion tltrough the system. Gratings are 
located in the floor the entire length of 
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while the middle roll is offset. Sand 
is fed between the upper and middle 
rolls, passes over the middle roll and 
between the middle and lower roll. The 
entrance space between the rolls is 
greater than that between the middle 
and lower rolls. 

The core sand mixture consists of 
50 per cent new sand and 50 per cent 
recfaiined sand. Two different mix¬ 
tures arc used. In the one o!! is 
employed as a binder, and in the other 
glutrin forms the bond. The oil cores 
arc adapted for the smaller work. A 
few of the. cores are made on benches 
and the remainder arc made on six 
roll-over machines built by Henry E. 
Pridmore, Chicago. One of these 
machines is shown in Fig. 10. lo 






PKJ. 10 - RVEItY rOltKM\KKU IS 6UPPI.IKD WITH A I.INB OF COMPRESSED AlU -NOTK THE AIR HOSS 
HELD BY THE roRKMAKClt, AND IN FRONT OF THE WINDOW ABOVE THE OTHER WORKMAN 


the lower run of the main conveyor 
so that castings may be shaken out at 
any place along the floor. 

Core sand is handled is a separate 
conveying system. It is dumped from 
the railroad cars into four brick and 
concrete hoppers. These are under cover 
and heated to prevent freezing. Each 
bill has a capacity for 25 carloads of 
sand. From the bins it is carried 
by a bucket conveyor to a sand mixer 
in the core room. This mixer was built 
by the Standard Sand & Machine Co., 
Cleveland. The sand is screened after 
being mixed and then carried to the 
coremakers' benches by a grab bucket 
hung on a monorail. Used core sand 
is reclaimed by passing it through a 
set of three rolls designed by the Kel¬ 
sey company. The three rolls arc ar¬ 
ranged somewhat in the manner fol¬ 
lowed in steel rolling mills, with the 
difference that the upper and lower 
rolls are in the same vertical plane, 


front of the core benches next to 
the drying ovens are two black¬ 
boards. The number of cores made 
each day of the weqjc are recorded 
on the board to the left. The num¬ 
ber of the principle cores are tabu¬ 
lated in ti separate column. The time 
that a charge is placed in the oven 
as well as the time each charge is 
withdrawn ' is recorded on the board 
at the right. The coremakers at this 
bench are making the center core 
for rear axle housings. One nDtable 
feature of the core room is that 
every coremaker is supplied with an 
air-hosc attachment. Two of thc.'sc 
may be noted in both Figs. M and 
11. To the extreme left of cacli of 
these illustrations may be seen por¬ 
tions of the racks on which cores are 
dried. These racks arc carried about 
the core room on lift trucks supplied 
by the Barrett-Cravens Co., Chicago, 
and on electric trucks as described. 
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Tlie corc'^ are diicd in four ovens 
each ‘ of which holds four racks. 
These oven.s which weic built by Hol- 
c^-oft & Co., Detroit, are lioattMl by 
gas secured from fhe city mains. 
Each oven is equipped with a record¬ 
ing thermometer supplied hy the 
Taylor Instrument Co., Rochesler. 
The cores arc taken from the ovens 
on the racks by electric trucks and 
carried to the first floor in an ele¬ 
vator. 

A gantry-type jib crane which 
travels back and forth a distance of 
about 100 feet carries the pig iron and 
scrap from the stock yard to an 
elevated platform immediately outsi<le 
of the cupola charging floor. Al¬ 


though thl^ crane does iml li.uel a 
great di'^tanci- il.s long boom, rai>iiig 
and lowering, and revolving in .i 
circle, enables it to cover .i largc 
area of ground, rrequonily pig iron 
IS taken from I he car in whicli it was 
receivcil and delivered direct to the 
charging platform hy the crane. At 
other times the pig iron is unloaded 
on the stock jiile ami later delivered 
from there to the charging platfoim. 
While the pig iron is handled l)y 
a magnet, coke is Uken to the charg 
ing platform l>y the crane in a grab 
bucket, shown in the foreground of 
the illustration. 

Two cupolas made by the Whiting 
Foundry F^quipnieiit Co., Harvey, 111., 
have been installed. One of these 
cupolas is lined to 42 inches diameter 
and the other to 54 inches. The 
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^mailer cupola at present Ls in use 
almost exclusively. The charge in 
this cupola consists of 4U0 pounds 
of .•Jcrap iron. 600 ponmK of No. 2 
pig iron and 10 or 20 pounds of 
fciTosilieon. The latter cont.iins af)- 
[n'MKimately 8 per cent .silicon. Ile- 
t we Oil the charges of me I a I, 100 
pounds of coke arc used. Scrap iron 
from the cast of the previous day is 
put in llie first ch.xrges with 10 
pounds of fcrrosillcou. After this is 
all used, foreign scrap is substituted 
and the amount of ferrosilicon is in¬ 
creased from 10 to 20 pounds. A 
record of the amounts charged is kept 
on a largc blackboard hung on the 
wall of the charging room, so that 


:iiiy per.soii coming into tlie room at 
once mav ■'Ce what h.i^* been done, 
lion from the cupola is caught in a 
.?00U-i»onnd reservoir ladle in r)rder 
that it mav heeomc heller mixed be¬ 
fore it is [)onred intt> the casting 
ladle. 

Siicntifii Miviup 

'J'he chemist has entire charge of 
mixing .and melting the iron and is 
respon.sihle for its quality. To de¬ 
termine whether the iron is satisfac¬ 
tory a number of intermittent tests 
are made. The amounts of silicon 
.Old sulphur in the iron arc found hy 
chemical analysis three times a day. 
Frinell tests arc made frequently to 
ascertain the hardness of the iron. 
Transverse tcsl-^ are made on a l-inch 
square bar. This size bar has been 
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found to give the most concordant 
results. 

Temperature Ls a most important 
consideiatioii in ca.sting the metal 
and heat tests arc made frequently 
hy noting the length of time required 
foi the pool (if iron in the pour¬ 
ing basin of certain casting.s to set, 
roiiniig is continued through the 
entire day about 25 tons being mellcd 
during the W'orking period. Blast is 
turned on at 7:50 a. m. and about 
8:15 iron is tapped. The air is shut 
off 15 minutes for lunch and finally 
for the day shortly after 4 o’clock. 
The dump from the cupola is cleaned 
in a water mill built by the W. W 
Sly Mfg. Co., Cleveland. 

'Pile building lias a roof with two 
monitors. The sides arc glass sash 
from the sill to the roof. These sash 
were furni.shcd by the David Lupton's 
Sons Co., Philadelphia. This type of 
construction has the disadvantage of 
requiring a largc amount of heat to 
keep the plant interior warm, but 
it ha.s the great advantage of giving 
plenty of light in the shop. F^ig. 9 
illu.strates the clear illumination fur¬ 
nished by the wall of glass. 


Acids For Fickiiinsj^ 

Question —Please advise us the best 
known method r»f pickling cast iron. 

/l«.9Zt,'cr---Thc best metluxl to use 
will dopcml upon the condition of the 
castings before cleaning and the pj.ir- 
poscs for which they arc intended. In 
one method of pickling the castings arc 
placed in a hath of hydrofluoric acid 
diluted with eight limes its hulk of 
W'ater. The casfii.gs may he .allowed 
to remain in tlie hath any length of lime 
after the s.and is all eaten aw.ay as the 
acid does not attack the metal. After 
the castings are removed from the 
pickling solution they should ho washed 
thoroughly in clean hot water. One 
disadvantage of this method of pickling 
is that the oxide scale is not cleaned 
from the casting, but there would be 
little such scale on iron castings and 
it would not he ohjcciionahlc on cast¬ 
ings for some purposes. 

Other methods for pickling require a 
pickle of hydrochloric acid diluted with 
three times its hulk of water, or a pickle 
of sulphuric acid diluted with five times 
its bulk of water. It is necessary to 
remove the castings from these solu¬ 
tions as soon as they are cleaned and 
wash them in hot water, otherwise the 
acid would continue to cat the ii^n and 
cause an iindn#’ waste of acid and metal. 
Castings arc sometimes cleaned with 
hydrofluoric acid to remove the sand and 
afterwards put in a pickle of cither 
hydrochloric acid or sulphuric acid to 
remove iron oxide scale. 



FIO. II—A l{m)I(L) OK TIIK .NUMUKR OK (’Olir,S MAUF \.\I> TUE TIMK THE PORF OVI-^V’S ARE 
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Training Men For Foundry Duties 


Existing! Conditions in Foundry Labor Demand a More General Use of 
Short Time Training Systems for the Apprentice Labor 
and Unskilled Help Now Available 


O TRlN'd tlie stu-ss ul Wtii, 
the tiiiiniiiK •’Liid ililiitioti 
service oi the I’nited Slates 
departiiienl of labor dis¬ 
covered that tnaiiy lndpful feaiuros 
of ori;aTii7ed training .is applied to 
the ]jrodiiction of war materials were 
ciiiially applictible to iieacetiine in¬ 
dustry. 'riierefore, iiniiiodi.itilv after 
the signing of the annisticc this serv 
ice was reorgani/ed iimler the name 
of the United State.s training service 
to assist all industries, dC'iiring as- 
sistai.ee, to establish methods of train¬ 
ing their workers within their shops 
Among the, industries that leqiiested 
a.ssis,t:iiice of this seivice were ma¬ 
chine, tool, tevlile, shoe, rubber, 
foundry and others. 

With the nnniher of .i\ailahle train¬ 
ing experts limited, ’and a due dale 
of June M) set for the complelioii of 
this work, C. T. Claylon, director 
of the sei \ ice, realized that only a 
fiMCtioii of those f.ictories seeking 
lielp could be accommodated, and 
therefoie delegated to difTcient com¬ 
mittees the ta^k of outlining recom 
inend.ilions applicable to tlie pailiin- 
l.ir industries most urgently ref|nirii!g 
.uni desiring as^-istainc 

'riie co'nminee on foundiy ti.lining 
eoiifined its aetuilie^ to the lollow- 
mg scbediile: 

1. Confer with fonndrv organi/a 
tloTi.s, clubs, owners and managers 
throughout the country, to a'.cerlain 
their attitude and oinnion 
2. Determine by means of a ques¬ 
tionnaire- - 

(a) Character and extent of train¬ 
ing being carried on at present. 

(b) Reasons for present lack of 
training. 

(c) Kxtent to which training is 
desired. 

< 3. Outline recommendations for the 
guidance of those instituting foundry 
training covering anprenlieeship train¬ 
ing, upgrading and training foremen. 

The foundry organizations con¬ 
ferred with were not only interested 
and enthusiastic, hut appointed com¬ 
mittees to co-operate. Aside from a 
small minority (less than I per cent) 
the owners and managers were en¬ 
thusiastic and pledged their support. 
About 1 per cent of the 646 foundries 

From a paper preRenteil at the rh'lndelphia roiivcii- 
tlon of the American Pmindrymen's rm.Rorlatlon, The 
author, C. C. Hrhoeii, was with the Unitml Rtatoa 
department of labor, tralriUiR Revlce, Stamford, Conn. 


BY C. C. SCHOEN 

iii\fstig.itvd li.ive a defunte progiam 
.!iid les‘. than 1 pi*i cent give tccli- 
I'ical in^tnlc^^^M Oi the 4-l() loniul- 
ries rei>l\iiig on tin. m>gi.idiML' ijin.^*- 
tioii, j»er cent .ire acme m up 
giadiiig their help. riic ch.irt shown 
as Fig. 1 illnslrates the extent to 
which training is canieil on at pie^ 
ent III foundries located in dilfeiont 
parts of the country, 

C'onsidcring the high tnrn-ovei iiie- 
valeiit in foundry aj)pieiitice'»hip, 
which in sonic cases has been given 
as high as 150 per cent, it is e\ident 
that the number con)t)]( ting theii 
.ipprentieeship is veiy smali. In gen¬ 
eral, the following reasons were given 
for the present lack of appientice- 
ship training: 

Reluctance of young men to engage 
in foundry work. 

F.'ise with wliich many young men 
with limited exiicrieiice and knowd- 
eilge can .secure em]do_\ment as 
joiinicymt . 

'I’he tendeiic\ of fcuindiv employes 
to discourage aj)])!entices 

In.'ihilitv of foniubv owners to 
master their training inohleiiis, etc 

I’.'Ui'-cs of the lehirt.tnce ol young 
men to engage in fonrdrv wmk ha\i’ 
been giA en as low w.ijp's, niis.mit.u y 
conditions, lahoiioiis work, moimin 
nous ronimr, aiherse inflmmee of 
imhlie schools, the four >e.ii- .ii»preii- 
liceship clause, lack of .my sound, 
lir.utiral, or dehiiitf training i*rogi.im. 
.iiid lack of inoper iiicentixes 

The effect of lhc.se c.iiiscs on 
foundry aiiprentlciship. :is ilhisirated 
by the cliait, is the low percentage 
of apprentices entering this work and 
the result that few of those who enter 
complete their apprenticeship. 

In order to sol\e tlie WMge p.-nh- 
lem, a few foundries make a practice 
of stiidving the cost of living in their 
town and gianting apprentif es' cost 
of liAiiig plus a i»ercentage, ranging 
from 10 to 70 per cent. '! he highest 
percentage is paid to apprentices in 
their last year of apprenticeship. 

A handicait, which many foundries 
have applied to their apprenticeship 
systems, is “inertia of habit.” Sys¬ 
tems with the indentured agreements 
and rates of pay instituted 15 years 
ago, are still in use, although perhaps 
not operating. 

Working toward t>tC elimination of 


tliL irt'e*’! of low wages, the four- 
sear .ij»pj eiiticesiiip cl.uise, the in- 
-titiitioii of jiioper incentives, etc., 
;i jilan is being developed whereby 
..II apjneiUice’s work, length of ini^ 
ileiitiired period and tompensation iS 
dependent upon meiit and accom¬ 
plishment ratln r than time Tiffs in- 
Aolves placing all apprentices on a 
two months’ tnak and those ac- 

ci pteil at the end of every six-month 
l>erir»d are graded into classes as 

follows; 

Class A, .apprentices serving 825 
hours [»cr period. 

Clas -5 it, apprentices serving 962 
horns per period • 

Class r, apprentices serving 1100 
hours per period. 

'I'he compensation is as follow’s: 

PvridiN of ciilirft 

coiirev . 1 2 3 i 5 0 7 8 

Pit rj-ril of jii ir- 

eim.in i pay .. 3.3 .30 ,3f> 4.3 47 j2 58 Ofl 

'J o uMMcomc the lahoiioii.s and iin- 
sanilar 3 ' conditions existing in man)- 
loiindnes, tlie adoption of sanitary^ 
safety and labor-saMiig regulations 
:i- reconniierdetl by the .Vmerican 
l-'oiindr_\ men’s association .md others 
i- recomineiHle<l. The fo-lh>wing quota¬ 
tion rmin a h.iler received is indicMivC 
i)f wirit is luing auoniphshcd in this 
direclinii 

*'* * We aie trying to gradually 

indiuc men to become foundry cm- 
plove.s :iiul to place the entire foundry 
on a IiiL'her plane, as wc find that the 
aver.'ige worKman seems to fed that 
tlie foniubv is liaid work indeed and 
dis.igrei able place to work. To offset 
this, we have built what wo believe 
to be the liglilest, cleanest and best 
veiitilatcfl foundry in the United 
St.it* s; have installed lockers for the 
men’s clothes, shower baths, drinking 
fountains, ample vriitilation for sum¬ 
mer ;ind ample heating in the winter; 
which makes the foundry a comfort- 
.ihlc and desirable place in which to 
work.” 

To eliminate the condition of 
nioiiolon>, and to work toward a 
soiind, practical and definite training 
progiani, the coniniittce rccoinnicnds 
a more general routing of appren¬ 
tices into the different branches of 
foundry work and co ordinating this 
practical experience with dehifftc, 
practical technical In.struction. 

'Phe machine and tool industry in 
a few cities ha.s sought to acquaint 
the public school authorities with the 
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low standard in the foundry and ap* 
prentices apparently find a short term 
sufficient to measure up to the stand¬ 
ard set. 

The tendency of foundry employes 
to discourage apprentices must be 
overcome through education. Many 
employes sincerely and honestly dis¬ 
courage apprentices because they labor 
under unsanitary and unsafe condi¬ 
tions. There are other employes, 
however, who discourage apprentices 
because of selfish motives. Cases 
have been brought to light where 
journeymen and foremen advised ap¬ 
prentices ’’ that a study of technical 
subjects was nonessential and at the 
same time they secured for ^heir 
private study copies of lessons given 
apprentices. 

The inability of foundry owners to 
master their training problems is 
chiefly due to lack of knowledge of 
the subject and the fact that they too 
often delegate this work to an over¬ 
burdened foreman or a person in¬ 
competent to efTectivcly operate the 
plan. 

A clear conception of the purpose 
in view, an understanding of the 
methods and kind of authority neces¬ 
sary to achieve this purpose, ability 
to secure co-operation, ccntrali/ation 
of training responsibility, a definite 
training program,v practical in.striic- 
tion, workable standards, accurate 
records, and a square deal, arc e.ssen- 
tial to success. 

Existing conditions in the foundry 
industry necessitate a more general 
use of the upgrading system, which 
involves an intensive short-time train¬ 
ing of the present labor and semi¬ 
skilled help. 

In order to meet this condition and 
at the same time pave the way for a 
broad training, the branches of train¬ 
ing have been divided into units as 


no. 1—TtfAttT SIIOWlNa KKUTION OK NUMBBlt 
OK Al'PKENTirKB TO TOTAL KMPI.0YE1) 

AND TO TOTAL NUmEU POiWiJILH 

importance of its trade by delegating 
a competent mechanic or engineer to 
lecture before the tcachcr.s' as.socia- 
tion on the character and importance 
of its work, and the opportunities 
existing for development. I am quite 
certain that a half-hour talk by a 
competent foundryrnan to a group of 
public school representatives would 
arouse in them a deep interest and 
respect for the foundryincn's trade. 

The case with which many young 
men, with limited knowledge and 
experience, can .secure employment as 
journeymen is a direct result of lack 
of training. We ^ave established a 
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Branches of Training For Upgrading Foundry Students 


WOftKKR IN ClKANlNG DUPARIURNT 

Matcr‘ftls—Sand, Ab.aHlves, gases, adds, mlse, 

Efiu.pmcni—Scratch bruslies, cltjtcis, ii. miiiuis, flies, etc. 
Oiie.ullou»-~CleanliiR, lliiu>hiiig, usortiiig, lepalrlng, miKing, applying. 

Assistant to Mei.tcr 
Materials Pig, sernp, fluX, fuels, refrarlones. 

Equ pnicikt—Shop and its constiurlioii. 

Ol>eratioiui~Chaigliig. firing, drawing, repairing. 

Pouring 

Materials—Sands, days. Iilockenlnga, misc. 

Equ.pinunt—Shop and Its couEtruetion. 

Opeial^ons—LiDuig, liakuig, pouring, ure of ladles. 

^ Cohem AKiNG 

Materials—Sands, binders re~oiifurrenieiile. fuels. 

ICquipment—Kbnp and Its cnitSlriiction, co cmakers’. 

OpciulloiM—Mix.ng sands, rainoiljig, rcntJig, re-cjiforririx, baking. 

Machine Momhng 

Matcrlals-'-Sands, facings, partings, paLtenis, raise. 

Eiiu.praeiit—MaebliifS and Ihrlr eraiaUudion. 

Operations—Tempering sandi. tumming, n; eiiro.‘r]iig, renting, flnlsblng, 

setting cores, securing, pouilfg. 

BENcn Molding 

Materials—Sands, facings, partings, patterns, raise. 

Equipment- Shop and Its construction, moldcrs'. 

Operallnns—Tempeilng saiiils. raminiiig, re*cnforcIng, venting, flnlsblng, 

setting cotes, securing, pouring. 


Side Floor Molding 

MaterUls' Sands, raclng.<i, partings, patterns, mlse. 

E<|ulpini nt-> Shop and Ita couBtriict Ion, rauldeis*. 

Operations—IVmpcitng saiuis, raminiug, re-eriforclng, venting, fliiishlng, 

acttliig COCK, securing, pouring. 

Crane Floor Moj-ding 

Materials—Rands, facings, p.irtingri. patlenis, raise. 

Equiiimi'iit--.Shop and Its conslnH'lion, roolrlers'. 

Opcriitioiis- Tciiuiciitig sands, ramming, re-enfordng, venting, finishing, 

bcUlng co.es, securing, pouring. 

Loam Molding 

M-ttcrliils—Rands, facings, partings, patterns, bricks, raise, 

Etiu piiiciit Siiop and Us construction, rigging, moldcrs'. 

Upeiutjuiis Laying bricks, awvt'plng, flnishuig, baking, assembling, seeW' 
log, pouring basins, 

AaSEllBLlNG 

Materials—Rands, facings, chaplets, raise. 

Equ.pincnt Shop, a^scrahlcrs’. 

Ope. at ions—Lifting, setting cores, securing, pouring basins. 

ilFAT Treating and Annealing 

Mateilals—Kefroclorles, fuels, raise. 

Kqiilpniciit' -Location, construction. 

Operations—Cliurging. heating, drawing, repairing. 


shown in the accompanying table to 
permit those desiring a broad train¬ 
ing to gain experience and knowledge. 

In instituting an upgrading sys¬ 
tem, consideration should be given 
to— 

Centralization of training respon¬ 
sibility. 

Definite training policy. 

Location of training activities. 

Competent instructor. 

A detail study and analysi.s of each 
job in order to establish a standard 
time and a best method. 

Issuance of standard practice^ in¬ 
struction. 

Record form, including standards of 
quality and quantity. 

Follow-up system. 

The record card, shown in Fig. 2, 
is representative of a type being de¬ 
veloped at present. 

Ill conclusion, the writer suggests 
that a definite stand be taken in re¬ 
gard to the following: 

Extent to which apprenticeship 
training is essential. 

A standard of merit and accom¬ 
plishment toward which training 
should be directed. 

A standard form of indentured 
period. 

Branches, of training. 

*l^ength of indentured^ period. 

Character of instruotion. 

Securing co-operation of public 
schools and assistance through the 
Smith-Hughes act. 

Hours and time of instruction. 

A standard record form. 

Compensation. 

Incentive. 

Reward to graduates. 

The establishment of a central 
clearing house to gather, develop and 
distribute literature and information 
tending to develop knowledge and 
higher intelligence in foundry work. 

The last suggestion has been sub¬ 
mitted by Dr. Richard Moldenke, Pat 


Dwyer, and others. Mr. Dwyer has 
submitted a suggestion in writing as 
follows: 

“Instead of trying to get a compe- 
tt'iu local instructor for each plant, 
a feat which is neither practicable or 
possible, a central bureau should be 
established. A series of condensed 
papers could be prepared on every 
phase of standard foundry practice, 
each one by an acknowledged prac¬ 
tical expert in his line. Copies of 
these papers would then be available 
for any man anywhere who wished 
to take advantage of them. The 
ineriLs of this plan are that only the 
best methods would be in circula¬ 
tion; only those who are really in 
earnest would take advantage of 
them; and by having a competent 
representative body to sponsor* and 
finance the scheme, the cost would 
not be excessive in any particular 
case.” 

In the final analysis, the succcr.s 
or failure of this work will depend 
upon the extent to which foundries 
will institute and promote training in 
in their own shops. The problem should 
be handled in each locality, individually. 

There is a strong tendency among 
foundrymen to let the other fellow 
do the training and a few foundries 
have stated that they arc not bother¬ 
ing with apprentices because they 
employ only first-class molders and 
prefer to hire these finished mechanics 
as best they can. 

If every foimdryman will appreciate 
the fact that his experience and 
trained men will do most toward the 
progress of the foundry and then 
honestly and wisely endeavor to pro¬ 
mote such training as is best ap¬ 
plicable to his particular foundry, a 
start will be the results of 

which may far surpass expectations. 


Organizes New Foundry 

The Vassar Foundry Co. has been 
organized by J. C. Green and M. B. 
Giterson for the manufacture of light* 
gray iron castings in Vassar, Mich. 
The company is capitalized at $40,00(k 
Ground has been, broken for the first 
ol four units, each one of which will 
be 60x 160 feet. It is expected that 
the first unit, employing 50 men will 
be in operation by Feb. 1 and the 
others will be finished and placed 
ii operation during the year. J. C. 
Green, the president of the new com¬ 
pany, also is president of the Modern 
Tattern & Machine Co., Central Pat¬ 
tern Works, Newlin Corcoil Co,, and 
the Gratiot Welding Co., all of De¬ 
troit; and the Pattern 8t. Castings Co.» 
Saginaw, Mich. M. B. Gherson is 
manager of the new company. 


Completes New Factory 

The Lindsay Chaplet & Mfg. Co^ 
Harrison buildfng, Philadelphia, prac¬ 
tically has completed a factory cov¬ 
ering an area of approximately 19,000 
feet at Marcus Hook, Pa., to be used 
exclusively in the manufacture of 
foundry chaplets and light metal spe¬ 
cialties and employing about 50 work¬ 
men. The main building and ex¬ 
tensions were constructed by W. W, 
Lindsay & Co., Inc., Philadelphia. 


A core mixture recently patented by 
J. P. Elliott is formed by mixing pul¬ 
verized asphalt with the core sand. 
As the asphalt lacks binding proper¬ 
ties before it is melted, the inventor 
also adds flour to the sand to give it 
plasticity. The cores are baked until 
the asphalt melts. 
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Fins. 1-4—VIEWS OP THE LABORATORY OF MARIOX STEAM SHOVEL CO.. WHERE STEEL IS ANALYZED AND TEST B.VRS TESTED FOR PHYSICAL PROP] 








Kli; 5 Modem Hleain sbovel dipper The dipper front and teeth nrr of mtinK»iiese steel 


Making 
Manganese 
Steel Dy the 
O pen-H e ar th 
Process 


Steel Containing 12 Per Cent 
Manganese is MaJe by Open 
Hearth Instead of Bessemer Proc¬ 
ess Usually Employed—Method 
of Adding Alloy and Quenching 
Heat Treated Castings Unique 

• 

BY £. L. SHANER 


TKEL always has been an 
important factor in the de¬ 
velopment of equipment em¬ 
ployed to perform the ardu¬ 
ous tasks formerly accomplished by 
manual labor. This is especially true 
of 'Steam shovels and dredgittg machin¬ 
ery, which have undergone a steady 
and rapid development since 1834 
when the first power shovel was built 
at Springfield, Mass. The most not¬ 
able improvements have taken place 
during the past decade when the de¬ 
mand for machines of large capacity 
and great power caused designing en¬ 
gineers to seek material especially 
adapted. to the great I’ariety of re¬ 
quirements imposed on the different 
parts of the machines. For instance, 
in certain castings used in the con¬ 
struction of power shovels, ability to 
withstand the abrasive action caused 
by contact with stone, sand, slag and 
similar substances is essential. It is 
particularly important that dipper 
fronts and teeth possess this property. 
By constant study of the requirements 
for steel working in contact with steel, 
engineers have taken cognizance of 
the fact that pinions arc subjected to 
far greater wear than the gears with 


w'hich they mesh. To equalize this 
difference, the pinions have been made 
of steel having greater resist.ince to 
w'car than the steel of the gears. This 
is only one instance of many in which 
special specific demands have been 
made of the materials entering into 
the construction of excav«*ition ma¬ 
chinery. 

Manganese is known to impart un¬ 
usual toughness to steel ami for this 
reason manganese steel is generally 
employed in parts subjerted to ex¬ 
cessive wear. The common practice 
at present followed by manufacturers 
of manganese steel for this purpose 
calls for .1 manganese content of 
from 11 to 14 per rent. 

When manganese steel v^as first 
made in the United States, steel¬ 
makers employed the aci'l bcssenicr 
process for melting the steel and 
added the required amount of man¬ 
ganese as the metal was being tapped. 
Either this practice with slight modi¬ 
fications, or the electric furnace pro¬ 
cess now is followed in practically all 
manganese -^teel works in this coun- 
with but few exceptions. One of the 
makers of manganese steel employing 
the open-hearth furnace is the 


Marion Steam Shovel Co., Marion, O. 
In common with other firms, the 
Marion company first employed con¬ 
verter steel as the basis of its man¬ 
ganese product, but several years 
ago open-hearth metal was adopted 
for this purpose and has been used 
with unusual success. 

The company's preference for open- 
hearth metal is based upon the be¬ 
lief that with this process it is easier 
to maintain the phosphorus content 
at the low percentage desired. More¬ 
over, the authorities at this plant are 
convinced that not nearly as matiy im¬ 
purities arc carried into the metal 
poured from open-hearth steel as in 
that in which converter steel is the 
base. As is well knowm, bessemcr 
steel requires more deoxidation than 
open-hearth steel, and it is pointed 
out, therefore, that the addition of 
manganese to open-hearth metal, in 
which the real need of a deoxidizing 
agent is less than in the case of con¬ 
verter steel, leaves the resulting prod¬ 
uct unusually free from impurities. 

At Marion the making of manga¬ 
nese steel is carried on in the steel 
foundry where castings ranging in 
weight from one pound to 16 tons 
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FIG. 6 VIKW OF A 20-TON OPEN-IIl-UnTII FURNACE PROM CIIARGINCJ SIDE 


are made. The tonnage of manga¬ 
nese steel averages approximately 5 
per cent of the tot(>l output of the 
foundry. In October, a month some- 
what below the average in produc¬ 
tion, 63,636 pounds of manganese 
metal was poured. 

Description of Foundry 

' The melting equipment consists of 
a 20-ton, iiontilting, basic open- 
hearth furnace and a small oil fur¬ 
nace for ferromanganese. The open 
hearth is at the south end of the 
cast bay of the steel foundry and is 


.served by a floor-type charging ma¬ 
chine made by the Wellman-Sea ver- 
Morgan Co., Cleveland. The mold¬ 
ing floors extend the entire length 
of the main bay and northward from 
the charging platform ill the east bay. 
The main bay is commanded by one 
30-ton and two 10-tdn electric travel¬ 
ing cranes and the side bay by two 
10-ton cranes. The cores, which are 
made in a core shop situated in the 
east bay, are baked in a coke-fired 


oven adjoining the east wall of the 
building. Molds are dried in a car- 
♦ype, oil-fired oven outside of the 
foundry building. Provision has been 
made for moving oven cars by means 
of steel cables operated by power- 
driven drums. 

A novel arrangement has been 
adopted foi handling the molten metal 
preparatory to pouring. When it is 
desired to make a heat of manganese 
steel, the furnace operator is given 
instructions to make steel of the re¬ 
quired analysis. In the meantime, the 
necessary amount of 80 per cent fer¬ 


romanganese is charged into the small 
furnace. 

A large ladle is placed on the plat¬ 
form of floor scales directly under 
the spout of the small furnace, and 
the balance weights are set for the 
amount of manganese required, proper 
allowance being made for the weight 
of the ladle. In predetermining the 
exact amount of metal to be tapped, 
the condition and quantity of slag is 
taken into consideration. After the 


manganese has been tapped into the 
ladle, the balance weights are ad¬ 
justed for the addition of open-hearth 
metal, which is bottom-poured from 
a large crane ladle. The rush of 
molten steel into the bottom of the 
mixing ladle has a stirring effect upon 
the contents and thoroughly distri¬ 
butes the manganese. 

Process Modified if Desired 

Another method of mixing which 
has been used successfully consists 
of pouring a quantity of open-hearth 
steel into the mixing ladle, adding the 
manganese, and then the remainder 
of the open-hearth metal. With either 
of the methods de.sr.ribed it is pos¬ 
sible to produce metal conforming to 
the following specifications: Carbon, 
1.10 to 1.30 per cent; phosphorus, 0.055 
per cent (maximum); sulphur, 0.04 
per cent (maximum); and manganese 
11 to 14 per cent. Steel of this ana¬ 
lysis is used for dipper fronts, teeth, 
rack and pinion castings, elevator 
dredge buckets, latch plates, wearing 
plates, propelling gears, pinions, etc. 

Just prior to pouring, the metal is 
thoroughly teemed to insure soundness. 
In distributing the molten steel to the 
molds, it is bottom poured from the 
ladle in which the open-hearth steel and 
manganese were tapped at the furnaces. 
As a rule the metal is handled in 6-ton 
ladles, it being possible to fill two ladles 
of this size from each heat of the open 
hearth. The capacity of the furnace is' 
three heats per day. 

After the molds are shaken out the 
castings are ready to be cleaned In 
a building south of the steel foundry 
which is entirely devoted to this worki 
after which they are subjected to the 
usual heat treatment for manganefs 
steel.' This consists of heating the 
castings to a temperature of about 



Fia T—REPMODUfTION OF PlIOTOGRAPli T.\KEN AT NIGHT OF CASTINGS ON CAR JUST REMOVED 
FROM HEAT TREATING OVEN AND ABOUT TO BE THROWN INTO QUENCHING TANK 
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1800 degrees for apjiroximitely 8 to 
20 hours depending on the size and 
shape of castings, follciived by quench* 
ing in water. The equipment for heat¬ 
ing and quenching is decidedly novel. 

The cleaned castings are placed on 
oven cars, the front doors of the 
ovens resting on onj^ end of the cars. 
Each of the two ovens is about 6 
feet wide by 14 feet long and is 
hand fired with coal. The tempera¬ 
ture of each is registered by electric 
pyrometer recorders in the office of 
the company metallurgist. When the 
pastings arc ready to be taken from 
one of the ovens, a steel cable is 
hooked to the car and it is slowly 
drawn out by means of a power 
drum. 

As the car is drawn from the 
furnace it runs on a track pivoted 
longitudinally over the quenching tank 
shown in Fig. 9. As the car nears 
its position on the tilting portion of 
the track a workman throws a lever 
whioh raises two hook-shaped cast¬ 
ings to a vertical position, where they 
engage the axles of the car, which 
IS held tight against the hooks by 
the tension of the cable. The car be¬ 
ing securely clamped to the track, air 
is admitted to an air cylinder under¬ 
neath, the rising piston of which tilts 
the track to an angle of about 45 
degrees, where further tilting is pre¬ 
vented by wooden stops. The rapid 
tilting of track and car causes the 
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castings to slide off into the quenching 
tank, which is filled with water. The 
castings are recovered by means of 
a traveling crane which spans the tank 


and is operated from a nearby control 
station. 

In order to keep a close check on 
the chemical composition of the steel, 
the metal of each ladle is completely 
analyzed in the well-equipped labora¬ 
tory maintained by the Marion com¬ 
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pany. Test bars are taken from .each 
ladle tapped from each heat, and ca^ 
the date and heat number for identi¬ 
fication. Each test bar remains with 


the castings throughout the heat treat¬ 
ing process, after which it is tested 
for physical properties. In case a 
defect is revealed by the testing ol 
a bar, all of the castings poured from 
the heat are again heat treated. An¬ 
other test for physical properties is 



Fid. S—OVEN CAB ON PIVOTED TRACK DIRECTLY OVER THE QUENCniNG TANK-AFTER CAB 18 
ANClIOItED TO TRACK BY HOOK OVER AXLES, TRACK AND CAR ARE TILTED TO ANGLE OF 4S 
DE(H(F.ES WHICH IS BUFKICIENT TO IIUKL ALL rASTlN(» IN^P BATH SIMULTANEOUSLY 
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made and if no defects are revaaled 
the castings are considered satisfac¬ 
tory for use. In case the test indi¬ 
cates that undesirable qualities still 
aie present, the entire heat is thrown 
out. 

Although comparative costs of the 

How Tie Eodg 

11 ItRMIT welding was em¬ 
ployed by the Algoma Steel 
Corp , Ltd., Sault Sle. Marie, 
Canada, in an emergency last 
July. It w'as necessary to make 13 
pieces of 3j.4-iiich square rods by 
welding four picce.s together in each 
case. This re(|uired three welds for 
every rod, making 39 welds in all. 
When finished they were to f>e used 
as tie rods from a concrete ore dock 
to an anchor wall. This required a 
length of 185 feet. The nature of the 
subsoil and the excessive loads of ore 
placed in storage back of the dock 
made it necessary to get a substantial 
tic-back to prevent any slip in the 
concrete wall. Therefore, any defect 
in the weld which would have caused 
weakness and allowed the bar to break 
would have been serious. 

Tensile Tcst€ Made 

Three tensile tests were made of 
thermit welds with the following re¬ 
sults: 


Tensile Rtrviieth KlonKotion 

Ll)q i>t»r .sfi. in. % In 2 In 

OrUdnal bur . 4S.rino 52.^% 

Nn. 1 wclil. 27.1)0(1 2 .I' d 

No. 2 weld. r)a.2oo f;o% 

No. 3 weld. 41.8KO 4 0% 


The average tensile strength ol 
the.se tests show the bar to be 85 per 
cent as strong in the welded sections 
as it was in its original form. Sample 
No. 1 had a slight pipe in it and the 
result of the test would indicate that 
this probably caused a considerable 
reduction in its strength. In preparing 
the sections for. the tests of the newly 


■bessemer and open-hearth processei 
for making manganese steel are not 
available, the estimates made by the 
company based upon melting losses 
indicate that the open-hearth process 
is as economical if not more so than 
the more generally used converter 

tor Ore Doekg 

welded portions, a short piece of the 
3M-inch srjuarc rod about seven inches 
long roiitainiiig the weld W'as cut out. 

1 Ids was put in a crank shaper and 
machined to flat .surfaces on three 
sides. Jt was then put under a power 
liack saw and quartered. Three of 
tlie.se qiiarter.s were then turned down 
to test pieces having cross sectional 
ari'a of 0.7854 square inch, or about 
per cent of the cross area of the 
original bar. 

The results of these tests decided 
the .Algoma company to use the 
thermit process for welding the bars 
in si)ite of the dilficullies to be eii- 
counlercd in the application of this 
method of welding Roats were due 
at the dock within a week and the 
water was> high, wdth not sufficienl 
time to properly rotlerdam each weld. 
However, hy the use of a steam punij) 
and constant bailing, the water was 
kept low enough to get at the welds 
and work started on July 9. It was 
completed on July 17, in the following 
order: 

July Wolds 

9Ui. 2 

loth. 

11th. B 

12lh. 6 

laih. 5 

14th. IS 

Ifith. 5 

Kith. 5 

JTlIi. 3 

Tot.il ..If) 

This work was done by (.'liarlcs 
Kosberg wdth a force of six workmen. 
About 40 pounds of thermit was used 
for each w'cld and, on an average, two 
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method for making the same castings. 

The steel foundry of the Marion 
company is in charge of Marshall 
Post, and the* laboratory work and 
all problems pertaining to the metal¬ 
lurgy of metals are under the direo 
tion of Ralph Young, metallurgist. 

Were Welded 

hours w^ere recjuired for heating a 
weld. I’he accompanying sketch shows 
roughly a mold on place on a bar with 
the method of gating. 

Venting Method Provides 
Free Passage 

By J. C. KloJtn 

A device which can he used to ad¬ 
vantage ill cores which are diflicult to 
vent is made from fly screen and bee*' 
wax. For example if a vent is needed 
2 X X 24 inches, cut a strip of 
connnoii fly screen 6 x 24 inches and run 
it through melted bees wax which will 
fill all the square me.sh. When the 
w'.'ix has set, make three folds on the 
6-inch w'idth and the vent will be com¬ 
plete. This vent may be bent to any 
desired shape and rammed up with the 
core. The heat of the oven will melt 
the wax and leave a clear open vent 
through the core. The vent may be 
made any si/c or shape necessary. If 
a large vent is wanted the apace be¬ 
tween the folds may be filled with 
hav, straw, or burlap to provide greater 
strength when the moM is rammed. 

The Amcricaii Metallurgical Corp., 
Franklin T>ust building, Philadelphia, 
has closed a contract with the York 
Hardware & Brass Works, Inc., York, 
Pa., for the installation of a 1000- 
p(3iind revolving electric Weeks fur¬ 
nace for melting brass and copper 
alloys in its tionfcrrous casting plant. 




co.vsTurrTioN ok moi.o box fob wkliunq Tin: hods, siiowinq mbthod of gating 



















Melting Brass in a Gray Iron Shop 

Considerations That Should Govern the Occasional Production of Nonferrous 
Castings and the Importance of Correct Melting are Emphasized 
—Types of Melting Mediums and Methods Described 


Q ROPICR inching stands pre- 
etnincnt among the factors 
entering into successful brass 
foundry practice. Mcjrc de¬ 
fective castings result from poor melt¬ 
ing methods than from all other causes 
combined. It is a foundry axiom that 
“some molrlers make their own .scrap 
but furnaces can make scrap for every¬ 
body.” The importance of providing 
proper equipment and of supervising 
the operation cannot be over estimated. 
It is not the purpose of this paper 
to discuss in intimate detail every phase 
of brass foundry practice. It sinqily 
covers in a general way the features 
confronting those who have, or who 
contemplate installing a brass melting 
unit in their iron foundry. 

Every detail has its melting peculiari¬ 
ties both when in a single and com¬ 
bined state. I'licse' peculiarities must 
be kept constantly in mind for they 
have a direct bearing on the final :‘e- 
sults. Jt is a common, but not com¬ 
mendable practice among iron found¬ 
ry men to use loose brass scrap of un¬ 
known composition. A pile of miscel¬ 
laneous scrap may cont.iin samples of 
yellow brass, red brass, Tobin bronze, 
manganese bronze and seveial other 
varieties. A composition of this char¬ 
acter when melted yields bad mclal with 
physical characteristics which render it 
unfit for any definite use. 

Judgimj Brass Scrap 

Experienced brass men can judge 
brass scrap fairly well by the color, 
appearance and fracture. The best brass 
foundries do not depend upon the judg¬ 
ment of anyone. They either maintain 
laboratories of their own or they have 
samples of the metal analyzed by com¬ 
mercial chemists before using it. The 
safest course for the executive of an 
ordinary iron foundry which handles 
brass only as a side line is to purchase 
brass scrap metal ingots of known 
analysis. The price is but slightly high¬ 
er than that of loose brass scrap. 

Broadly speaking, scrap ingot may be 
divided into two classes, that contain¬ 
ing an appreciable quantity of zinc and 
that containing little or uon(^. Zinc is 
needed in the production of golden col¬ 
ored metal, in most castings subjected 

AbdtDct of paper presented aL Iho Philadelphia 
eeneentlon of tm Amerlcaa Koundrymeii’i ai».<torlation 
Sept. 2Mlct. 3. 1019. Hie author, It. K. Clarke, 
li arlUi the Eagle B.aai Foundry, Seattle. Wash. 
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to pressure and in those where soft¬ 
ness and toughness are dc.sired. Tin 
is substituted for zinc in castings wlicrc 
hardness and bearing ([ualities arc need¬ 
ed. 

If the iron foundries doing occasional 
brass w'ork would keep two kinds of in¬ 
gots on hand, the one inclusive and the 
other exclusive of zinc, and at the same 
time carry a limited stock of virgin 
copper, tin, lead and zinc they could 
approximate at reasonable cost a high 
grade alloy of almost any desired con¬ 
stituency. They could do this by add¬ 
ing one or more new metals at the ex¬ 
pense of others in the ingot as the 
case might require. Out of an ingot 
approximating copper 80 per cent, tin 
10 per cent and lead 10 per cent, which 
is an excellent bearing metal, they could 
by adding 90 pounds of copper and 10 
pounds of zinc to lOO pounds of the 
ingot realize a high grade red brass 
applicable to the average purpose. This 
metal w^mld approximate very closely 
the formula copper H.S per cent, tin 5 
per cent, lead 5 per rent, and zinc 5 
per cent, which is quite common and 
reputable in brass foundry w'ork. 

When loose and indiscriminate scrap 
must be used some effort at least 
should be made to pick it over and 
secure the best for the more particular 
cases. The belter grades of brass usu¬ 
ally will be found in such castings as 
valve bodies, stems, disks, bonnets, 
glands, plugs or keys; and also in the 
better class of plumbing goods, in loco¬ 
motive steam castings and in most cases 
where the casting is known to have 
rendered some particular red brass serv¬ 
ice. 

In making up alloys altogether from 
new metals, the order of adding the 
metals is important. The general and 
safe rule is to melt the copper to a 
fair liquid state, add the tin and lea l 
and finally the zinc, stirring the bath 
well during the entire process. 

The eternal vigilance of the brass 
foundryman is rcquirc<l to prevent his 
alloys from being contaminalcd with 
iron. Its presence is detrimental to 
all non ferrous mixtures with the pos¬ 
sible exception of Parson’s manganese 
bronze which carries an average of 1 
per cent iron. 

Brass may be melted in a pit furnace 
with a crucible using cither natural 


or forced draft. The air and oil fur¬ 
nace, tlie gas-fired furnace, the electric 
furnace and in some cases the cupola 
also are employed. Pit melting with 
proper equipment is efficient, but at the 
same time is expensive, owing to the 
high cost and comparatively short life 
of the crucibles. Certain relative di¬ 
mensions must be observed in building 
a pit furnace and something more than 
a mere hole in the ground lined with fire 
brick and connected with a stack is re¬ 
quired. 

Melting Practice 

Good practice in pit melting consists 
in maintaining a uniform and substan¬ 
tial coke bed under the bottom of the 
crucible; in keeping the crucible in an 
upright and central position; in using 
care to prevent coke from falling into 
the metal and in excluding the air from 
the surface of the molten metal. One 
of the most efficient and best known 
measures for accomplishing this purpose 
is to cover the exposed .surface of the 
metal with powdered charcoal. Pul¬ 
verized glass i.s .sometimes used, as it 
melts and forms an ideal cover. 

Pit melting expense can be greatly 
reduced by proper care of crucibles. 
Ill this connection the following hints 
are pertinent: 

New crucibles and crucibles not in 
use should be kept in a warm, dry 
storage room. In an ordinary shop 
the core oven is the best place. 

Crucibli-s should be properly annealed 
before using. Proper annealing con¬ 
sists in raising the temperature slowly 
to at least 150 degrees Cent. The sur¬ 
face also shuuhl be heated uniformly. 
Care should be ob.servcd to avoid strik¬ 
ing them with the bar when poking 
the fire. 

Pig.s or cliuiiks of solid metal never 
should be farced into a crucible in 
wedge formation. 

Heels of metal never should be al¬ 
lowed to freeze in the crucible. 

Tongs should be made to fit the cru¬ 
cible snugly and kept in proper condi¬ 
tion. 

Throwing heavy pieces of metal into 
the crucible carelessly is destructive 
practice. 

When meUing with gas or oil the 
crucible should not be left in the path 
of the fiame jet. 

Pit nieltiiig by gas instead of coke 
is quite practical, the only factor to 
be considered being the relative cost of 
fuel. Insofar as the quantity and 
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quality of the resulting molten metal 
19 concerned there seems to be little 
if any difference. 

Melting with oil, when properly han¬ 
dled, is an eiTicicnt and convenient 
method- Dependable auxiliary equip- 
ment is essential to its snreess. A 
satisfactory air supply is indicated by 
ample volume rather than by gre.it 
pressure. 

! The proper flame, which means the 
correct proportion of air to oil, is judged 
[ best by the color. .\ flame which is 
I too white and clear or one tinged with 
I green is oxidizing and dcci<lcdly detri- 
\ mental. A soft flame, clear and almost 
j smokeless, faintly tinged with yellow 
I is to be preferred. The temptation 
j to conserve oil is always strong but 
; it is well to roniember that oil is 
{ cheaper than metal. 

j Operating the Furnace 

« 

The following points should be given 
careful attention in operating any type 
of oil furnace: 

{ Keep the furnace clean. Slag out 

j and clean it after every heat, 
f See that there are no defective or 

, bare spots in the lining. 

; Do not permit too much slag to 

1 accumulate on the molten metal. 

;! Watch the flame closely and maintain 
a moderate reducing flame. 

I Use a good grade of oil. 

Do not allow the air to be turned 
I on while the oil i.s not being supplied. 
;j In melting large heats change the 

: position of the furnace frequently by 
rocking it. 

' Never expose the metal to the flame 
' after the pouring temperature has been 
reached. Soaking metal is one of the 
1 primary evils of melting and a pro¬ 
lific cause of defective castings. 

Melt and dispose of the metal as 
I quickly as possible. 

, Keep the surface of the metal cov¬ 

ered with charcoal. 

After the bath has been reduced to 
;j a fairly liquid state open the furnace, 
skim off the accumulated slag and 
'i dross, throw on a good sized shovol- 
ful of coarse charcoal. This is the 
I only interruption that should occur 
! during the melting process. 

When transferring metal from the 
I furnace to the mold, the ladles should 
i be clean and well preheated. The sur- 
j face of the metal should be kept cov- 
I ered with fine charcoal. 

j Cupola melting has never been favor- 
j ably considered by brass men. It is 
feasible and where a large quantity 

t of metal is needed at one time quite 
practicable. We have found it so in 
melting foundry sweepings, screenings, 
etc., and we know of high grade man¬ 
ganese bronze having been made in the 
cupola. In making this latter metal 
the copper was melted in the cupola 
and the zinc stirred into the hot cop¬ 
per bath after it was in the ladle. 

The two principal evils attending 
brass melting arc oxidation and gas 
absorption. Practically all knowm metals 


at certain temperatures combine readily 
with oxygon, producing cither an oxi¬ 
dized metal or a complete metal oxide. 
The difference betw'cen “oxidize«l met¬ 
al” and metal oxide is that between 
a metal only partially oxidized and one 
completely oxidized. In the one case 
the metal is scorched and in the other 
it is completely burned to dross or 
ashes. Oxidation increases with tem¬ 
perature, with exposure and with time. 
To minimize oxidation in melting tht'ii 
means to get the metal no hotter than 
necessary, keep its surface well pro¬ 
tected from the atmosphere and get it 
out of the furnace and poured as soon 
as it is ready. Oxi<latioii causes weak, 
drossy and spongy metal, wholly un¬ 
fit for any general purpose. 

Gas absorption consists in the taking 
up of gases by molten metal at high 
temperatures and releasing them in the 
process of solidification. The active 
and expelling stage of these gase.s is 
strong in the plastic state of the metal 
and results in a most distressing honey¬ 
combed and porous effect in the casting. 
Though given considerable study by both 
practical and technical men, the nature 
and origin of these gases have not 
been definitely determined or at least 
agreed upon. That thjty are allied 
more or less intimately with oxides 
and oxidation seems fairly certain since 
they arise from similar conditions and 
respond in part at least to like cures. 
-‘\ fairly complete di.scussion of their 
nature, cause, prevention and remedy 
will be found on page 121 of the 
March, 1919, issue of Tiic Foundry, 
and those interested may find this dis¬ 
cussion of value It is only necessary 
here to remark that this condition is 
usually characterized by a swelling up 
of the gate head in cooling and follows 
such evils as poor grades and bad 
eoinbinations of metals, dirty and slag- 
polluted furpaccs, damp furnaces and 
ladle linings, poor grades of fuel, soak¬ 
ing the metal, and extremely high pour¬ 
ing temperatures. 

1’hc rule is fairly general, though 
not infallible, that a correct pouring 
temperature will offset the evil even 
though the metal at that temperature 
represents reduction from a higher 
one. 

The cure lies in the fluxes, which arc 
of two kinds, neutral and active, rep¬ 
resenting respectively those that do 
not become a corporate part of the 
metal nor alter its inherent properties 
and those that do. Of the neutrals, the 
most common are charcoal, plaster of 
Paris, and common salt used principally 
as surface coverings. 

Charcoal is carbon and at its kindling 
temperature has a great affinity for oxy¬ 
gen. Oxides floating on the surface of 
the metal are combinations of oxygen 
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and metal. The function and power 
of charcoal is to take up the oxygen 
of the oxide and leave the metal clean 
and clear. This it docs admirably, be¬ 
sides forming a protective covering to 
exclude the atmosphere. Charcoal's 
greatest value is in the burning which 
represents the chemical reaction or oxi¬ 
dizing process. Obviously then the top 
of the metal in the ladle should be 
well covered during pouring, with char¬ 
coal in a burning state. Once burned to 
ashes its function practicc'illy ceases. 

Active fluxes arc sometimes referred 
to as reagents and deoxidizers. AU 
ways they are highly oxygenating sub¬ 
stances. Must coininon among them 
arc zinc, phosphorus, silicon, tnag- 
nc.siuni and manganese. But three of 
these will require comment here, they 
being the most widely used and cover¬ 
ing general requirements. If pure cop¬ 
per is melted and poured into molds,, 
the chances are greatly in favor of its 
rising and flowing back through the 
pouring gate, resulting in a porous 
and oxidized casting. If to this pure 
copper, 3 per cent of zinc, or of 1 
per cent of phosphorus, or a small 
amount of silicon are added, the evils 
will at once be corrected. In the cop¬ 
per tin-lead alloys, zinc or phosphorus 
only are used. 

Zinc seldom is used for deoxidizing 
purposes exclusively while phosphorus 
exclusively is commonly employed. The 
reason is that in a great many alloys 
zinc is used for the quality it supplies 
and because its presence obviates the 
need of any further reagent. With 
phosphorus, this is not the case. It is 
used purely as a deoxidizer in those 
alloys from which zinc and its quali¬ 
ties arc barred. Zinc quality is wanted 
in pressure-resisting metals, so it forms 
an equal part with tin and lead in the 
85 copper alloy. It is not wanted in a 
hearing metal, so the 80-10-10 copper,, 
tni, lead alloy is fixed up with from 
O.S to 1 per cent of phosphorus. The 
use of both zinc and phosphorus in the 
same alloy is considered bad practiccr 
especially high percentages of either. 
Used purely as* a deoxidizer from 2 to 
5 per cent of zinc and from 0.25 to % 
per cent of phosphorus will suffice. 

Zinc and Phosphorus Burn 

With high temperatures and repeated 
remelting, both zinc and phosphorua 
burn out of the alley. In melting all 
scrap it is therefore good practice 
to add small quantities, from 1 to ? 
per cent of zinc and 0.1 to 0.25 per cent 
phosphorus. 

.Phosphorus is added to the alloy in* 
the form of a concentrate which itself 
is an alloy of either phosphorus and 
copper or phosphorus and tin and known* 
respectively as phosphor-copper and 
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phosphor-tin depending on the base. 

Relying on phosphorus as a cure-all 
for loose melting practice is bad pol¬ 
icy and it should be resorted to at 
times and in quantity only as unavoid¬ 
able conditions require. Silicon is used 
almost exclusively with pure copper to 
reduce its gases and oxides. The use 
of manganese and magnesium is not 
widespread. Chloride of zinc is gen¬ 
erally used as a covering and flux for 
aluminum. 

Cleanliness and solidity of brass cast¬ 
ings depend largely on the casting tem¬ 
perature. Cold metal causes shrinking, 
drawing, drossy and spongy metal and 
improper union between different metal 
sections of the same casting. A por¬ 
ous and honeycoml^ed structure is of¬ 
ten the result of pouring the metal 
at too high a temperature. There is a 
considerable loss of heat in carrying 
the metal from the furnace to the mold. 
It cannot be checked, but it may be 
retarded to a certain extent by furnish¬ 
ing clean, preheated ladles and by han¬ 
dling the metal as rapidly as possible. 
It may be regarded as a fundamental 
principle of good brass melting prac¬ 
tice to get the metal no hoaer than 
absolutely necessary and then pour it 
ammcdiately. 

Checking Mistakes in 
Stock Records 

(Concluded from page SOj 
should be .385 pounds on hand. To 
balance this discrepancy d85 pounds of 
iron were added to the report of iron 
used, Fig. 2, for the week ending Aug. 
30. By this method the amount of pig 
iron is always accurately known and 
errors in weight are corrected. Stocks 
of coke, steel scrap and gray-iron scrap 
purchased, are recorded in a similar 
manner. But the scrap and sprues from 
the home foundry are handled some¬ 
what differently. The amounts used and 
received are entered on a card each 
day and occasionally adjustments are 
made on the card based on estimates 
of the amount of hand. These estimates 
can be closely made at times when the 
stock is low. 


Form Sales Corporation 

The Shawinigan Products Corp. has 
been organized to handle ferroalloys 
and Canadian carivxle in the United 
States. The new company will be 
controlled by the Canada Carbide Co. 
interests. Julian C. Smith will be 
president and L. F. Loutrel, formerly 
manager of the ferroalloys depart¬ 
ment of Fairbanks, Morse & Co., and 
vice president of the Canada Carbide 
Sales Co., will be vice president and 
general manager of the new company^ 
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The remainder of the personnel will 
be largely the same as that of the 
old Canada Carbide Sales Co. Tem¬ 
porarily the new company will be 
located at 30 Church street, New 
York. 

The carbide plants whose product 
will be sold in this country by the 
Shawinigan Products Co. are those 
of the Canada Carbide Co. at Shavvini- 
gan Falls, Canada, and at Meritton, 
Can. The company also will sell the 
products of the Shawinigan Electro 
Products Co., Baltimore, and the 
Southern Ferro Alloys Co., Chatta¬ 
nooga, Tcnn. 

Bureau of Standards Will 
Promote Safety 

As a result of the conference called 
by the bureau of standards at Wash¬ 
ington, D. C., in December, it is 
probable that within a short time a 
definite start will be made' in the 
forinnlatioii of uniform safety stand¬ 
ards, beginning with those subjects 
on which rules are now being formu¬ 
lated or revised by state or other 
authorities. 

The Washington meeting was attend¬ 
ed by about a hundrr'd representatives 
of trade associations, engineering so¬ 
cieties, state industrial commissions 
and labor departments, government of¬ 
ficials, large employers of labor, and 
insurance committees and bureaus. 
The program included a presenta¬ 
tion of a large number and variety of 
conflicting safety codes in existence 
and an outline of the efforts which 
have been made thus far to secure 
uniformity. The conference voted 
unanimously to approve the plan of 
formulating safety standards under 
the general auspices of the Amer¬ 
ican engineering standards commit¬ 
tee. 

To expedite matters the conference 
session voted that a general ad¬ 
visory committee should be formed 
to include representatives of all na¬ 
tional associations, state commissions, 
and others legitimately interested, to 
survey the whole field of safety 
standards and recommend which 
standards should be undertaken first 
and what organizations should spon- 
.sor them. The conference further 
recommended that such representative 
committee be organized by the na¬ 
tional safety council, the bureau of 
standards, and the International As¬ 
sociation* of Industrial Accident Boards 
and Commissions. 

At an informal meeting of repre¬ 
sentatives of these three organizations, 
plans were made for organizing the 
general advisory committee at once. 
Information will be gathered as to 
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what rules are now in existence in 
the various states and the general ad¬ 
visory committee will recommend that 
these subjects be given first atten¬ 
tion. This committee will report to 
the American standards committee not 
later than Feb. 1, and the definite 
assignment of sponsorship to the na¬ 
tional safety council, the bureau of 
standards and others will follow. 


Building Large Foundry 

The new additions now being con¬ 
structed at the gray iron foundry of 
the Universal Winding Co., Auburn, 
R. I., will make it one of the largest 
in that state. The complete found¬ 
ry will be 470 feet long and 159 
feet wide. Additions now under way 
will provide facilities for melting 50 
tons of metal per day and the equip¬ 
ment for all foundry purposes will 
be the most modern obtainable. Two 
additions comprise the extension to 
the present building and these will 
practically double its capacity both in 
space occupied and in general equip¬ 
ment.. E. F. Parks is general su¬ 
perintendent. 


Mines Domestic Graphite 

A company with a capital of $250,- 
000 has been fofmed to purchase and 
operate the graphite mine and mills 
owned by Hooper Bros., Whitehall, 
N. Y. The company will continue the 
manufacture of flake graphite and 
has already in operation a large con¬ 
centrating plant built in 1916. The 
mine according to the report of the 
New York state geologist contains 
1,500,000 tons of available ore. The 
refining plant is situated on the 
main line of the Delaware & Hudson 
railway and it is expected that this 
plant will be enlarged in the near 
future to care for the manufacture of 
paints, greases and other associated 
lines. The ofltcers of the company 
follow: President, Frank C. Hooper; 
vice president, Roscoe B. Hayes; sec¬ 
retary, Frederick B. Richards; treas¬ 
urer, Geo. Hooper. 


A Correction 

The furnaces and lifting lever at the 
foundry of the John llarsch Bronze & 
Foundry Co., shown in Fig. 8 on page 
917 Dec. IS issue of The Foundry 
were installed by the Foundry Equip¬ 
ment Co. of Cleveland and instead of 
the American Foundry Equipment Co., 
New York, as was stated. 


The Vancouver Pipe & Foqndry 
Co., Ltd., Vancouver, Canada, has 
been purchased by J. S. Tail of J. S. 
Tail & Co., Ltd., that city. 
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Shrinkage Craeks in Chill- 
cast Alnminum 

II I' luii'c heen liyinfi to aist aluminuni 
oriOtft{f (1 sti'cl cotr, hut find that as thi' 
metal tools U 'ioill tnicK’, ozoiug /(i the 
great controLtion. li'e melt strah aluni’ 
inunt from crank lases. IVe K'tniJd like 
to leani if this difficulty can be over- 
come by the use r;/ a diffcicnt mixture 
of aluminum, and if not ivhether theie 
IS any other manner in lehich it can he 
avoided. 

There is no way of overcomiiiK the 
cracking of aliitniiiuiu cast around a 
steel tir otlier rigid core, provided the 
metal is allowed to cool on the chill. 
The practice in casting non ferrous 
metals is to pour the metal into a 
mold, let it cool until cold, or partially 
cold, then stripping the casting and 
cleaning out the cuies. This practice 
will not bring good results when non- 
collapsiblc cores arc used. Tii this case, 
it is necessary to have the mold mounted 
on a machine lliat will enable the cores 
to he positively and (luickly withdrawn 
when the metal has reached a certain 
stage of soli<lificalioii, ami befoie the 
contraction that causi s craiking begins. 
It is obvious the cores cannot be with¬ 
drawn by hand after shaking out tlie 
casting; they must he withdrawn by 
mechanical means, and this ref|iiiia*s a 
"die-casting" machine. The only alter¬ 
native is to dcvi'^e collapsible sled con", 
made with a key piece in the center 
which is withdrawn after the core is 
set in tlie niohl, and when this ceiiler 
is withdrawn! the circumference of llie 
core must be so designed that it will 
contract when s(iuee/ed. Made in this 
manner the core will not resist the con 
traction of the metal, and tlie casting 
will not be broken. 


NonHhrinkmg Allayfl 

li'e zoniild like to obtain the formula 
for a non shrinking white metal suitable 
for match filntes with the pattern cast on ; 
also a good alloy of ivhitc metal for 
separately cast patterns. 

There is no nonshrinking, alloy. Ali 
metals and alloys shrink to some ex¬ 
tent ; some, however, 1cs.s than others 
An alloy of 50 per cent zinc and 50 
per cent tin, has little shrinkage and is 
the alloy u.sually employed for patterns. 


If ^ per cent bismiilli is substituted foi’ 
o p(’r etnt of the zinc in the mixlure, the 
shrinkage of the alloy is further re¬ 
duced. 'I'lie sliiMikage is perceptible in 
the c.ise of king patterns, but f«)r the 
ordinary inn of castings made from jiat- 
terns in white metal, the shrinkage is too 
small to notice. 

Another so-called nonshrinking white 
metal of a different cliaracter consists 
of tin, *15 per cent; lead, 45 per cent; 
antimony, 5 per cent; bisimitb, 5 per 
cent. In running the zinc-tm alloy, 
if a small piece of sheet alumiiiniii about 
one inch square »s dissolved in the hath 
the alhty will proihice cleaner castings. 

Wkal is Alerile? 

IVe //f/T'i’ received an inquiry for cast¬ 
ings of i special metal known as 
“alerite,'" eVu/j is claimed to be mni- 
cornisive and is used t/iuetpally for 
couplings, 7’alre fillings and the like. 
J he alloy has a black appearance which 
makes it unalh active to iliie-i'es, but in¬ 
ternally It h^oks like hras^. H is claimed 
that this metal as snap is uhjeetionable 
should it hi mixed in a pot of regu¬ 
lar led hniss. would appreciate any 

infonnation you lan grve us. 

AtiTite is a nickel silver low in 
nickel and containing both iron and 
lead. It eoiilaliis 4 per cent of iron 
and it is this nieial which makes 
its use objectionable in brass or 
bronze hee.ause this amount of iron 
will blacken the castings, even if 
only a small aildilion of the aterite 
IS made. 'I'he iron also probably 
would segregate in nodules of ex¬ 
treme hardness which would make 
niaehine work difficult. 

It wnuld he advisable to purchase 
the ineial in ingi>t form fiom the 

inanulacturcrs and then to recast it 
ill V(mr fuiiiidry, as alloy.s of this 
char.acter are difficult to make unless 
I lie exact l«»nnula used by the nianii- 
factiiiers is known. If the metal is 
bought as ingot from the makers, 
lliey will he interested in your suc- 

c'ss in making the sand castings and 
will freely extend counsel that will 

enable the work to be carried out in a 
satisfactory manner. A fair imitation 
can he made by adding iron and lead, 
the latter in small quantity to low 

grade nickel silver scrap. As nickel 
is expensive the alloy is not cheap. 


PlwepliKiiB'us DclrSmcMtal 

li'e rcicntly melted 250 pounds of 
good Si nip brass in an oil-fired^ open- 
fame furnace, li'e charged 4 pounds of 
huronic topper No. 3 loitli the metal 
and shoitly befote pouring ik,e added 5 
pounds of 15 per cent phosphor copper. 
TJie melting was done tinder a flux of 
salt, borax and charcoal and the metal 
71 as poured very hot. The lustings 
slurwed a 7vry poor crystallisation and 
Li'hcii evamiued under a strong glass 
v/! '7iVf/ many hair crack.v. (an yow 
nivc us an idea of what taused this 
trouble F 

The i)oor crystallization, and most 
prohablj^ the hair cr.acks also were 
caitscfl by over deoxidizing the alloy. 
As scrap was used entirely, it was no 
doubt largely composed of red brass 
which is an alloy of ropper with 
vaiying percentages of tin. zinc and 
lead. 'I'his mixture will not .stand 
much phosphorous and as the boronic 
eopjier contains iihosphorus there was 
no need for the phosphor copper. 

It w<>nld ])e ad\i‘,al)le to omit the 
pliosjdmr copper entirely, in future 
licats, or to omit the otlier deoxid- 
/er and simplv add jii'-t before pour¬ 
ing at th.e vrry most, only 0.25 per 
cent nf 1.5 per cent pliosphor cop¬ 
per. If this change faiks to correct 
the difficulty, omit all phosphorous 
deoxidiziT', and us<* instead 0,25 per 
cent of 30 per cent manganese cop¬ 
per, A grade. The manganese cop¬ 
per can he used in amounts up to 
0.5 per cent, but the increase over 
0.25 per cent should be made with 
(r'liitioii; the fracture being the guide. 


Alumnoinum Alloy Numbers 

H 'e wish to be advised as to the mean¬ 
ing of the 7'anous numbers by ivhich 
aluminum it kiumm, such as No, 12 
aluminum and No. 31. or No. 80 a/um- 
iniim:f 

'I'he term No. 12 alloy aluminum is 
well established as the trade name for 
an alloy containing copper in the pro¬ 
portion of about 8 per cent. The term 
No. 31 also i.s often applied to an alloy 
consisting of 3 per cent copper; 15 per 
cent zinc, and 82 per cent aluminum. 
The term No. 80 aluminum is rever 
heard and when this term is used, if 
should always be accompanied by the 
chemical specification of the alloy. 
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Castings for Ship Construction-X VIII 

Two Part Built-Up Box is tKe Best Medium For Molding Cast-Steel Stern 
Frames — Elevating the Box at One End Facilitates 
Pouring and Feeding Operations 


H E type of stem frame 
shown in ilic accompanying 
illustration is generally 
adapted to freight steamers. 
The tendency is toward simplicity of 
design without sacrificing the requisite 
strength. The desire for economy, 
not only in the labor necessary to 
construct the vessel, but in changes 
which occur through damage after the 
vessel has left the builder’s hands, 
has resulted in more attention being 
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for cargo carriers. In some cases 
the whole stern is formed by one 
casting. 

Experience has proved that wlieii 
a vessel that is so coiisinicted frac¬ 
tures her stern frame, through col¬ 
lision or grounding, considerable e.\- 
pensc is iuciirrcd in its replaccMncnt, 
because not infrequently, the nearest 
port to which the vessel is taken for 
repairs has not facilities for turning 
out large steel castings. A smaller 


iiiiportaiii and care and judgment are 
tiecessfiry to sec that quality is net 
sacrificed to .speed. The type illus¬ 
trated lends itself to the method 
known as casting on an incline, and 
.since substantial risers are neces¬ 
sary on the boss, the end of the 
flask nearest the boss is raised. This 
metliod requires a two part flask, 
and if available, a built flask is the 
best for the purpose. 

Some foundrymen prefer a drag 
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paid to the design of parts in the 
structure which are . likely to he frac¬ 
tured. Changing the design i.s not in¬ 
tended primarily to resist possible 
fracture, though tlxit is of course a 
consideration. The cliange is in¬ 
tended rather to reduce the area which 
may be affected. In this way, when 
damage does occur the cost of re¬ 
pairing the vessel is reduced to a 
minimum. Alterations are being 
made in the general shape of some 
of the castings used in ship construc¬ 
tion and this is particularly true in 
the case of stern frames. It has been 
customary to supply large stern 
frames, comparatively plain in design, 


V FOU KOI.I.mKII MKTinin OF MOLIIINC H(J 2 

type of stern frame gradually is be¬ 
ing introduced for this class of 
vessels. 

From an economical point of view 
the design selected ha.s many advan¬ 
tages. It is not likely to fracture, 
•but should fracture occur it can be 
replaced more readily. Many iron 
foundries have extended their plants 
to include steel casting units and are 
capable of dealing expeditiously with 
castings about this size. An increase 
in the number of possible producers, 
decreases the time it might be nec¬ 
essary to wait for a suitable casting. 

In making one of these castings 
the time element generally is the most 
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deep enough to take in the complete 
traiiie. I'lie joint then is made to 
follow the top contour of the pattern 
and down to the center of the boss. 
Such a method increases the cope 
life considoratfly and requires addi¬ 
tional support to carry the sand. The 
advantage of the method lies in the 
fact that the joint usually coincide.^ 
with the top of the drawbacks neces¬ 
sary to form the channel sections. 

Other foundrymen display a pref¬ 
erence for 'flasks in which cope and 
drag are the .same depth. With this 
type the mold will be in two sym¬ 
metrical halves, coinciding with the 
joint of the pattern which has been 
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&pHt longitudinally on the center line. 
This method has the advantage of a 
level joint, and since it is more easily 
prepared and requires less labor than 
the other method it more frequently 
is resorted to when the necessary 
flasks are available. Its only dis¬ 
advantage is that the drawbacks pro¬ 
ject well above the joint and neces¬ 
sitate considerable care in closing. 
This objectionable feature may be 
minimized by the use of long guides. 

The practice of bedding such a 
job in the foundry floor is still pre¬ 
valent in many foundries. This 
method necessitates fully ns much 
labor as cither of the other methods, 
a greater number of risers will be 
found necessary and the only advan¬ 
tage it has is that no drag flasks 
will be needed. When facilities arc 
available and the size and character 
of the work permits, it is better to 
use a two part flask so that the cast¬ 
ing may be poured on an incline. 
That is the method which will be 
described. 

Usiny a Two Tart flask 

A level bed is prepared on the 
foundry floor upon which the drag half 
of the pattern laid, joint side down, 
as shown in Fig. 1. This tends to 
stabilize the pattern, especially if it 
is of a fragile nature. The dr.ag frame 
of the flask is set in position to locate 
and determine the shape of tlie b.ars 
which will be required. It then is 
removed temporarily and while the 
bars arc being sorted out or pre¬ 
pared, sand prints may be formed for 
the drawbacks. Bricks are used to 
build up the shape, the webs are 
packed to resist the ramming, and 
the prints shaped with floor sand. 
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Wet parting sand is spread over the 
prints to form a parting. The shape 
of these prints corresponds to what 
dry sand core prints would be if dry 
sand cores were used; that is, they 
follow the inside contour of the pat¬ 
tern web as shown in the sections 
AB and CD, Fig. 3. The pattern 
made up with the improved prints 
is shown in Fig. 1. The inside boss 
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print v.ln-b is shown should be par¬ 
tially Covered with the sand print. 
The elevation shown in Fig. 1 illus¬ 
trates the relationship between the 
flask part and the pattern with the 
bars removed. After the bars have 
been set in and bolted the ramming 
may be started. 

The pattern first is covered with a 
prepared composite and then the flask 
is filled with successive layers of black 
or floor sand, each layer being rammed 
in turn until the box is filled. No 
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gaggers or hooks will be needed, pro¬ 
viding the lower edges of the bars 
have been cut out to conform to the 
shape of the pattern and about 
inch clearance allowed. The face of 
the mold may be flailed after the 
pattern has been withdrawn but this 
precaution is taken only to stiffen 
the skin. 

Preparing the Drawbacks 

When the box has been rammed 
and leveled off a number of screw- 
eyes which have been inserted in the 
top face of Uie pattern at suitable 
points, arc secured with short rods 
and wedges across the tops of the 
bars, and the whole is rolled over. 
The screws are removed before the 
box is lowered, back down, upon a 
sand bed. The improvised prints, of 
course, will remain on the floor. They 
are of no further use. The print 
impressions left in the box arc tap¬ 
ered and sleeked and a coating of 
parting sand applied. They then are 
ready to receive the sand for the 
drawbacks. Before commencing to 
ram sand in the drawbacks it is ad¬ 
visable to try the grids with the 
top or cope half of the pattern in 
position so that afterward they may 
be set properly. Suitable forms of 
grids for this purpose are shown in 
Fig. 4. Ordinary prods or gaggers 
may form an integral part of the ex¬ 
terior edge but it is b.Mter practice to cast 
pieces of wrought iron or steel rods 
in those parts of the grids which 
suppoit the sand near the pattern. 
They arc more pliable and may be 
bent to shape when forming the cores 
or drawbacks; tliey also offer less 
resistance to the crushing of the cores 
when the metal in the mold contracts. 



FI<3. S--C0PK ARlLtNGE&lKNT PIG. S—TIIK MOLD ASSEMBLED EXCEPT TUB 8MAIX DRAWBACK 




























































January 15, 1920 

In designing the necessary grids this 
crushing action must he kept in mind 
and a generous margin of clearance 
allowed between the- grids and the 
casting. 

After the grids have been fitted and 
the rods all bent to suit, the cope 
half of the pattern is removed and the 
grids taken out. A thickness of wet 
composite is spread on the bottom 
of the drawback .print and tlic grids 
replaced. The shell of the draw¬ 
backs is formed with composite about 
2j^ inches thick while the inside is 
filled with rammed ashes. When they 
are nearly up to the complete shape 
the top half of the pattern is bed¬ 
ded on. A small drawback is required 
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cope has been rammed the same prac¬ 
tice is resorted to in securing the 
top half of the pattern tcTn.poranly 
to the box, as was followed in the 
case of the drag. The ribs and the 
inside center core print are disengaged 
from the main pattern during the 
ramming process and remain in the 
drag when the cope, with the at- 
tach“d half pattern, is lifted off. 

When the lift has been accom¬ 
plished and the liox rolled over, the 
cope half of the pattern is with¬ 
drawn and the mold is finished. Sonic 
patching probably will be necessary 
on the drawbacks left in the drag, 
hut a clean withdrawal should he 
obtained from the pattern sections. 
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arc drying. The center core is usu¬ 
ally made on a horizontal spindle 
in tin manner described in previous 
articles. Iron rods are w'ircd on be¬ 
fore the last coat of composite is 
applied, to reinforce the core. 

When a job like this is cast in 
the position indicated and the run¬ 
ners and risers arc bunched close to- 
geihcr, a single trough is frequently 
used, ll consists usually of a rec¬ 
tangular plate with a slot in the cen¬ 
ter to take the gates and having a 
iinmber of lugs on the outside for 
.ittaching the crane chains. A row 
of gaggers standing up around the 
edge serve to reinforce the sand. 
The runner and riser basins are 



over the top half of the boss core 
print cutting through the long draw'- 
back to the joint as indicated at P, 
Fig. 5. This arrangement is nece.s- 
sary to allow the center core to hUi 
lowered into position when closing 
the mold. The small draw^back may 
be made to follow the contour of 
the boss and the tops of the other two 
drawbacks with which it comes in con¬ 
tact, and then graduated off to reduce 
the surface likely to interfere with i 
■safe lift of the cope box. 

When all the drawbacks arc made 
up and allowed to stiffen, the cover, 
or cope flask is set on, and Hr.' 
work of ramming proceed.s. Gate 
sticks are set near the junction of 
the rudder post and also two sub¬ 
stantial risers on the boss. These 
should be given a rake so that they 
will be practically vertical when the 
job is canted for casting. After the 


The removal of the drawbacks carry¬ 
ing loose sections of the pattern 
will clear the drag half of the pat¬ 
tern, which then in.iy be taken out of 
the mold. 

When the mold is finished and all 
sharp corners of sand rounded off, 
the whole job may be transferred to 
the drying oven. It is well, how¬ 
ever, to deprc.ss the joint surround¬ 
ing the mold, and also cut out a 
number of contraction webs while the 
sand is green. A riser may be brought 
off from the uppermost point of the 
boss, but since the risers are con¬ 
nected wdth each other, a depression 
at the highest point is made in the 
cope, so that any gases that m.iy be 
trapped will not interfere with the 
soundness of the casting. 

It, is customary to prepare the run¬ 
ner and riser basins and the center 
core .while the mold and drawbacks 


shapvd inside of these gaggers and 
are independent of each other. Bricks 
and composite arc used to form the 
shape. Both center core and runner 
basin are dried. 

When all the parts arc dried and 
thoroughly cleaned, a good appli¬ 
cation of silica paint is given those 
parts which come into contact with 
the molten metal. The whole mold 
is then thoroughly dried. When 
taken out of the oven the second 
time the remainder of the mold is 
a.ssembled. The two larger drawback.* 
are lowered into their respective posi¬ 
tions, a couple of chaplets, equal in 
thicknc.ss to the required web being 
nailed to the bottom of the mold 
to support the overhang. The holes 
around the staples then arc made 
^up and dried with a hot brick. The 
center core is placed next, the lop 
half of the small end being rubbed 
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back to allow clearance for the final 
closing of the mold. A belt sling 
! is a great convenience in handling 
cores of this description. 

The last part to be lowered in is 
the small drawback covering the in¬ 
side end of the center core. A plan 
of the mold assembled, except for 
this small covering core, is shown in 
Fig. 6. The contraction webs are 
shown by thick lines and the shape 
of a thickened fin is shown in con¬ 
tact with the webs of the frame and 
the divisional brackets. A section of 
the assembled mold is shown in Fig. 
7, showing the clearance necessary 
on the parts projecting above the joint 
to prevent any possibility of crushing 
when the cope part of the mold en¬ 
gages them. A section of the small 
drawback also is shown in this 
illustration. 

There arc a wide variety of wavi 
in use for securely fastening a com¬ 
pleted mold of this character. The 
method shown in Fig. 8 is reliable 
and provides ample safeguard against 
the pressure exerted by the molten 
metal. A number of clamps are illus¬ 
trated, adjustable and otherwise. It 
will be noted that the clamp on the 
lower end has a screw adjustment 
and is tightened by a tommy bar; 
the clamp on the up^er end is tiglit- 
cned by wedges. The other clamps 
illustrated require packing at the bot¬ 
tom and wrought iron wedges at the 
lop. In addition to the clamps, the 
flasks arc bolted together at the joint 
as shown. 

When the flasks have been firmly 
bolted and clamped, the end contain¬ 
ing the boss is elevated and blocked 
up as shown in Fig. 8. A composite 
bed is prepared for the runner and 
riser trough. A plan of this is shown 
in Fig. 9. The preparation of this 
bed requires considerable care. Gate 
sticks arc set in the existing open¬ 
ings, completely filling them to pre¬ 
vent any sand from falling into the 
gates. After the bed has been made 
up the prepared trough is lowered on 
to it so that the holes in both parts 
coincide. The inside junction is made 
up and coated with silica paint. Fed 
hot plugs are used for drying these 
wet patches, they can be left in until 
just previous to pouring the metal. 
When the casting has been poured it 
is fed by way of the two headers. 

It is nece.ssary to devote consid¬ 
erable attention to casing a casting 
of this description. The flanges con¬ 
necting the keel plate and the rudder 
post arc large and at right angles to 
the direction of the strain set up 
when the metal is cooling. For thus 
reason, the drawback.s must yield to^ 
the pressure. Few of these drawback 
grids offer suitable facilities for ap- 
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plying the wedged bar which holds 
the parts together until the wedge is 
withdrawn, a practice which is effi- 
catious in relieving the strain in some 
types of steel castings. In this case 
access must be obtained to relieve the 
grids by hand. It is not necessary 
to wait until it is convenient to lift 
the cope flask. The drawbacks may 
be located from the outside. The sand 
and some of the short bars may be 
removed, in order to get at the draw¬ 
backs and case them so that they 
will offer as little resistance as pos¬ 
sible to the contraction of the casting. 

Notwithstanding the care bestowed 
and the precautions observed in eas¬ 
ing and slacking off the rigging 
around a casting of this description, 
intein.al strains will exist. However, 
an effort should he made to mini¬ 
mize the strain so that its amount 
docs not exceed the ability of the 
metal to resist it. Fy careful atten¬ 
tion to annealing, practically all these 
internal strains can he eliminated. 


Gray-Iromi Mixlmres For 
Aulomolnile PiHtons 

liy 11. E. Dillcr 

—We would like to know a 
good mixture of iron for automobile 
pistons, which will give a good clean 
casting that can be niacbinecl easily. 

Afunver —We would recommend a 
mixture for automobile pistons castings 
made up of 50 per cent pig iron, 38 

per cent clean cast iron scrap ajid 
spines, and 12 per cent steel scrap. The 
steel .scrap should not be thinner in 
section than ;-inch and preferably not 
heavier than 1 inch. If the steel is 

too light it will oxitlize and if too 
heavy it will not melt entirely while 
passing through the melting zone of the 
cupola. Should steel plate be used it 

should be cut into small pieces so as 
not to obstruct the course of the air 

through the cupola. 

The pig iron and scrap should be 
of such a composition as to give an 
iron containing 1.75 to 2.00 per cent 
silicon; 0.150 to 0.250 per cent phos¬ 
phorus, and 0.50 to 0.80 per cent man¬ 
ganese. Sulphur shoiiM be kept as low 
as practicable and should not run above 
0.100 per cent if it is possible to keep 
it under this figure. Suitable pig iron 
can be obtained by using either the 
regular pig iron used for malleable cast¬ 
ings, known as malleable bessemer pig 
iron, or the straight bessemer pig iron 
may be u.^ed. The pliosphorus in the 
malleable bessemer pig iron will not 
be over 0.200 per cent, and in the 
bessemer pig iron it will be below 0.100 
per cent. The sulphur should be under 
0.05 per cent in both irons. It will 
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be necessary to specify the amount of 
silicon desired in each order according 
to the amount required to bring the 
cupola iron to the proper composition. 

After the right mixture is secured it is 
essential to sec that the melting is car¬ 
ried on correctly. Care should he taken 
to have the bed of coke high enough 
and to see that there is sufficient coke 
between the charges. Commencing with 
the tliird charge, a flux should be used 
consisting of 40 pounds of limestone 
and 2 pounds of fluor spar to a ton of 
metal. 

While all the details of mixing and 
melting the iron may be carried on per¬ 
fectly, yet the castings will not be free 
from defects unless the casting is gated 
and poured properly. Often defects are 
blamed on the iron which are due to 
the methods of molding or of handling 
the iron after it is in the ladle. 


Russia Rich in Graphite 

JCxteiisive deposits of graphite exist 
in nortluvestern Siberia on the left bank 
of the River Kureika near its junction 
with the River Yenisei, 90 miles from 
the mouth of the latter river. The 
graphite area forms a horizontal jilateau 
and contains two layers of graphite, 
which is of a solid steel-gray color, 
soft, and of an excellent quality. 

The graphite mines of Siberia were 
discovered in 1859 by the explorer Sid- 
oroff, who .sent samples to Russian and 
foreign laboratories for analyses. These 
analyses gave the following chemical 
composition: 89.51 per cent carbon, 0.60 
per cent hydrogen, and 9.89 per cent 
residue. TIicsc analyses were confirmed 
in 1907. The c.'i.'-bon constituent is said 
to be supcrioi in quality to that found 
in graphites in some other parts of 
the world. The graphite is not in¬ 
flammable and is quite plastic. 

At present it is practicable to ship the 
graphite only in the summer months by 
sea from the Yenisei river through the 
Arctic ocean. It is believed tliat in the 
future the graphites from these mines 
will supply Russian demands and that 
large quantities will be available for 
export. 

The chief sources of graphite now are 
Ceylon, Bohemia, Germany, France and 
the United States. The annual world 
production has been approximately 120,- 
000 short tons. 


The Tabor Mfg. Co., Philadelphia, 
recently moved into Its new plant at 
State road and Devereaux street, 
where it is erecting an addition 
100 X 108 feet. The company will 
be in the market for machine tools 
in the near future and is now pre¬ 
paring a list. H. W. Brown is sec¬ 
retary. 




^<^yEVERAL years ago I helpcfl 
to incorporate a company 
B with a ceitain charming lady 
as a party of the second part. 
It was a kind of a gentleman’s agree¬ 
ment, if you know what I mean, there 
was no regular board of directors or 
oflicers appointed. It was one of those 
agreements where it is tacitly understood 
that all mine is joiir'.s and all yoiir’s is. 
your own. New nicmbcrs were taken 
in from time to time but on account of 
a legal technicality which denies minors 
tile right to vole the lady gradually 
assumed to herself all the voting power. 
She also appointed herself 
to the position of treasurer, 
general manager and chair- 
man of the committee on T 7 

ways and means. It was p 
in her oOicicil capacity that ^ /{ 
she approached me recently rt|lY Jl 
and handed me a list of Q 
things which she wished 
me to purchase down- 
town. T did nut ^ rP^** u‘ 

argue the point, but 
sallied forth. In the 
course of my per¬ 
ambulations, I met Bill bent on a similar 
errand. We combined forces and finally 
wound up in a restaurant with the laud¬ 
able intention of absorbing some nour¬ 
ishment before heading for home. Our 
conversation dealt with children, their 
doings and sayings. I said it was a 
constant marvel to me where they got 


truth in the report as I found them 
a pretty decent crowd of men to work 
with and 1 had the pleasure of quit¬ 
ting voluntarily when I felt the call 
to start on tlie souUjeni migration. 
They made some nice work there, but 
of course nothing like what they* were 
accustomed to make along Clydebank. 
Being young and polite in those days 
of course I listened patiently to all 
that was told me. However, 1 let most 
of it ill through one ear and out through 
my elbow, and the small portion I did 
ntain I filed away with 
mental rcservation.s. A 


SOME ONE BTAUTED A DIKCUHStU.N ON BLOWKKS 

crowd of US were sittting one day on 
a long bottom hoard with our backs 
against a pile of flasks. We had just 
finished a dainty and recherche lunch, 
table-de-foundrie style. Some one started 
a di.scussion on the problems involved in 
melting iron and there were certainly 
some queer theories and experiences 


vernacular and as I afterward found 
out, adding many original embellish¬ 
ments. 

"More to draw him out than for any 
other reason T told him that 1 doubted 
the whole story. ‘A dirina as A can 
blame ye lad,' said he. ‘but if yc care 
to ca’ at the hoosc the nicht A think 
A can convince ye—an’ A have the docu 
ment forby ta prove it.' 

“I called at his house that night and 
he showed me the document. It looked 
authentic but I had iny doubts. The 
old lad may have written it himself, 
some of these old birds have a pawky 
humor which manifests itself in curious 
ways, but wherever he had found it, 
he thing appealed to me 
lid f asked him for the 
irivilege of copying it. He 
i^as quite W'illing and ] 
lave carried the document 
round with me ever 
since.” Bill reached 
into one of his hip 
TjJ pockets and pro¬ 
duced ono of those 
long leather bill 
folds in which 
people who are lucky enough to have it 
carry the long green. He selected several 
slips of paper and handed them over to 
me. The first one contained the question, 
‘*Does it make any difference if the air 
for the blower is taken from inside or 
outside the building?” The reply was 
as follows: 


the inspiration for some of the ques¬ 
tions they a.sk. 

“Children don’t ask all the funny 
questions,” said Bill. “Listen 1 I worked 
in a shop in Newark, N. J., one time 
about 20 years ago. As the hero says 
in the melodrama, T won’t mention no 
name.s/ but there was the front shop, 
the old shop and the new shop. It was 
popularly reported in foundry circles 
that they put the shiboleth test to all 
candidates for employment. If you could 
not say ‘Aye’ with the proper, intona¬ 
tion when the shop committee' put the 
question, *Hac yc a carWd wi* yc?' 
you might just as well not go to work. 
It may have bjcen that my accent was 
in my favor, or perhaps there was no 


brought to light during that noon hour 
An old loam molder who had learned 
the trade in Motherwell, but who, like 
many of his countrymen, had been near 
ly all over the world since that time 
contributed the most extraordinary talc. 
He said that in his young days he 
often had watched the cupola blower 
operating in the smoke and grime and 
dust of the foundry and lie was moved 
to wonder if better work could not be 
done if the fan were connected to a 
long • pipe which would draw the air 
supply from outside the shop. He sub¬ 
mitted the problem to a well known 
foundry authority and had received a 
voluminous reply. He quoted from it 
freely, using of course the foundry 


It would be rather difficult to formu¬ 
late an opinion on such a peculiar prob¬ 
lem without having first hand evidence. 
We would suggc.st that one of out 
experts be sent there to look the situa¬ 
tion over and examine your air both 
inside and outside the shop. If you 
coii.sidcr this plan impracticable, you 
might have a photograph taken show¬ 
ing a section of air entering the fan. 
In addition you might fill some small 
receptacle—say a jiicklc bottle—with 
pmples of air taken at various points 
in the shop and have the .same an¬ 
alyzed by a competent air doctor. We 
also will appreciate half a dozen micro¬ 
graphs of air sections taken at various 
temperatures. With these sources of 
information in our possession we wilt 
be in a favorable position to furnish 
an expert opinion. 

There is no doubt in our mind that 


rs 
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under certain circumstances it is prefer¬ 
able to draw the cupola air supply 
from outside the foundry building. 
Where the men arc addicted to eating 
garlic for instance, the heavily im¬ 
pregnated air entering the cupola has 
been known to stampede the pigs and 
ruin the heat. The same applies to 
some lines of tobacco and cigarettes to 
which molders as a rule are addicted. 
Ihgs will stand for much abuse, in¬ 
cluding an impure air supply and it is 
difficult to know where to draw tlic 
line, but we should say that when they 
start jumping out through the charging 
door onto the stage, it is time seriously 
tQ consider the advisability of changing 
the source of the air supply. 

Another possible source of contamina¬ 
tion for air lies in the amount of elbow 
grease held in suspension in the foundry 
atmosphere. Where the intake to the 
blowers is not carefully guarded, some 
of this grease finds its way into the 
cupola with the result that the iron is 
rendered so slippery that it will not 
stay in the molds but comes pouring out 
at the joints of the flasks. This phe¬ 
nomenon usually is referred to a.s a 
runout aiul blamed either on a poor 
joint or insuflicient rigging for holding 
the mold together. The fact that lio 
inolder ever was willing to admit that 
he was responsible for a ^ 

runout caused us to iiivesli- 1 ^ . — — 

gate the proposition closely 
some time ago with the re¬ 
sult that we arc convinced 
that the elbow grease theory is cor¬ 
rect. Perhaps the most important point 
which merits consideration when dis¬ 
cussing cupola air supply in shops whicli 
are equipped with pneumatic appliaticcs 
is the relative position of the blower 
and the air compressor. It will be 

apparent to any thinking person that a 
brand of air suitable for melting iron 
might be totally unfitted for pneumatic 
purposes, and vice versa. For metal¬ 
lurgical purposes an air high in oxygen 
and low in carbon is desired because 
the fuel furnishes all the carbon neces¬ 
sary for combustion, while for pneu¬ 
matic purposes the chemical composi¬ 
tion makes absolutely no difference. All 
that is necessary 
is a light mild 
brand which will 
compress readily 
and not crumple 
up or splinter. 

If the blower and 
the compressor 
should be placed 
close together, 
say in the same 
building, it is 
quite within the 
range of possi¬ 
bility that the air 
currents might 
get crossed re¬ 
sulting ill confusion. Again, if the 
two machines are not carefully ad¬ 
justed to run at the same speed it 
will not be at all surprising to find 
that one is robbing the other, or in 
other v/ords using up more than its 
fair share of the available air supply. 

^ To offset any possibility of this occur¬ 
ring we recommend that the air inlet 
for the blower be carried through the 
north wall of the foundry and the in¬ 
take for the compressor be led througti 
the south wait. Absolute purity of air 
being one of^hc prime requisites for 
melting iron, it will be necessary to ex- 
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(end the blower inlet for a distance of 
at least 50 linear feet in a horizontal 
direction. Here it will terminate in a 
vertical tank, either round or square, 
a point which is left to the architect's 
discretion. This tank should be pro¬ 
vided with a hood and a series of filter 
screens to remove any atmospheric iin- 
puriiies. As a further precaution it 
might be found advisable to surround 
the tank with a substantial barb wire 
fence of standard design, with a sheet 
of sticky fly paper on the top of each 
po.st and a saucer of 
rough-on-rats at the 




BILL BArivS Ills MBMOKY WITH WKITTliN KACTS 

foot. It long has been recognized in 
scientinc circle.s that rats and flics arc 
fruitful sources of contagion and we 
have no doubt that many scabby and 
pock-marked casting.^ are entirely due 
to contaminated and germ laden air 
which has been blown into the cupola 
and absorbed by the pigs whose pores 
were naturally open due to the intense 
heat of the cupola. 

At certain seasons of the year when 
the rag-weed and goldcnrod arc bloom¬ 
ing, the air is full of pollen dust and 
profanity, y't this lime special pre¬ 
cautions must be observed in guarding the 
inlake pipe. We strongly recommend 
that 0.0001 per cent by volume of hay 


THey Had 
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conditions. Upon receipt of the data 
to which we have referred viz.: the 
analyses and micrographs of various 
samples of air, we can advise as to a 
definite line of action in your particu¬ 
lar case. We are sure you will see the 
necessity of this course of action on 
our part. There are so many factors 
to be considered. For instance: In most 
countries at the present time there are 
laws on the statute books guaranteeing 
each factory and foundry worker a 
definite number of cubic feet of air a 
day for his own private consumption. 
You can easily see what would happen 
in a close crowded shop a short 
time aftei the wind went on. Let 
us .suppose the cupola is rated as 
h:*ving a melting capacity of 10 
tons an hour. We know that it 
requires 33,000 cubic feet of air 
to melt one ton of iron, there¬ 
fore in one hour's time the fan 
would have drawn the enormous 
quantity of 330,000 cubic feet of 
air out of the shop. This repre¬ 
sents a space 330 x 50 x 20 feet. 
Just contrast that with the 
dimensions of the ordinary 10-ton- 
an-hour foundry and you can see 
that you would not have a leg to 
stand on if the employes 
. / brought suit for compensa- 

1 folded the papers and 
handed them back to Bill. 
“What do you think of that 
for a spiel?” said he. 

I gathered up my parcels and edged 
toward the door. “Well Bill,” I said, 
“I know one thing and that is if they 
had you in the shop they would not 
need to go to the expense of running 
an intake pipe through the north wall 
of the building.” 


SOftfE PKOPLE COULD SUPPLY HOT BLAST EASILY 

fever specific in granulated form be 
ailded to each charge at those times. 

All epidemic of sneezing among the 
pigs is something serious and is gen¬ 
erally severe enough to wreck the fur¬ 
nace. Where hirge quantities of metal 
are handled, as in blast furnaces, ex¬ 
plosion doors are provided for emer¬ 
gencies of this kind. Even with these 
precautions it is not uncommon during 
the height of the hay fever season to 
see the bell blown clear through the 
hopper. 

A.S we poinWd out these arc onlv 
generalities or an outline of general 


Zirconium in Steel 

According to a recent issue of 
Le Genic Civil, zirconium and its 
alloys dissolve completely when add¬ 
ed to molten steel. 
The fcrrozircon- 
ium thus obtained 
possesses an un¬ 
usual degree of 
strength which has 
made it useful 
for the manufac¬ 
ture of armor or 
any form of sheet 
metal for de¬ 
fensive purposes. 
Armor made of 
nickel-zirconium 
steel having a thickness of 0.39 inch has 
shown the same resistance to the bullet 
as nickel molybdenum steel of 0.51 inch 
thickness or chronium steel of 0.63 
inch thickness. The zirconium steel 
which has given the best results has 
the following composition: Carbon, 
0.42 per 'cent; manganese, L per cent; 
silicon, 1.50 per’ cent; nickel, 3 per 
cent; zirconium, (X34 per cent. It 
possesses a tensile strength of 250,000 
pounds per square inch. 




Where Risers Are Used to Advantage 

How Feeder Heads Should he Located on Cylinder Castings—Other Features 
Such as Placxngf Chaplets, and Methods For Reducing 
Shrinkage are Discussed 


^""^^ISERS are placed on molds 
to feed metal to castings; to 
carry off dirt and slag in the 
^ metal and to indicate by the 
overflow of the metal when the mold 
has been filled. They also serve as an 
aid to check the pressure and velocity 
of the metal at the time of pouring. 
The number of risers on the mold 
always should be controlled by and be 
proportioned to the size of the pouring 
gates. The risers 
should be some¬ 
what smaller in 
area than the 
pouring gates, as 
otherwise the 
pressure on the 
casting will be in¬ 
sufficient. If a 
mold is poured 
with the risers 
twice the area of 
the pouring gates, 
the casting will 
suffer from lack of metal com- 
pre.ssion. This is due directly 
to the insufficient pressure of 
the metal in the riser. It is 
axiomatic in foundry work to 
place the riser on the highest 
part of the mold. The metal 
thickness in this part of the 
casting may not necessarily re¬ 
quire the location of a riser 
at this point, yet it is essen¬ 
tial that the riser be located 
at the highest part of the 
mold to carry off dirt, slag 
and other impurities. On the 
other hand, it also is essential that risers 
be placed at other points of the mold 
where the variations from light to heavy 
sections are abrupt and for the purpose 
of feeding the heavier sections. 

In Fig. 1 it will be noted that the 
riser, C, feeds a flange much heavier 
than the flange for which additional 
metal is to be provided by the riser, 
A, As this flange is the heaviest part 
of the casting and if no riser were 
placed in this part of the mold» the 
casting undoubtedly would be defective. 
The riser, C, should, be oblong in form, 
should not be more than }^-inch wide 
or }i-2nch less in size than the full 
thickne.ss 6f the flange. 

Fig. 2 is presented for the purpose 
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of contrasting it with Fig. 1, with refer¬ 
ence to the use of risers and the neces¬ 
sity for feeding the casting. This ca.st- 
ing is of the cylindrical type without 
flanges. However, in Fig. 1, risers A 
and C serve a two-fold purpose, namely, 
to rid the mold of the dirt, .slag, etc., 
and they also serve to feed metal to the 
flanges. However, since risers A and C 
in Fig. 2 arc not located over flanges, it 
is not essential that risers be used for 
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KIC.S. 3 AND 4- IMPROPER AND PROPER METHOD OK PL.VCINU 
DIAGONAL RIR8 ON CASTINGS 


feeding the mold. However, it is essen¬ 
tial to provide these risers to insure 
clean metal throughout the casting. In 
pouring a mold of this kind the metal 
flow.s around the core and in rising 
undoubtedly carries with it a certain 
accuiiiulatioii of dirt and, therefore, 
thesQ end risers are essential. 

Those who favor the open riser con¬ 
tend that fins must be provided .for the 
escape of air and gas under pressure 
from the mold and if no suitable exit 
is provided, scabbing will result. No 
two molds generate gases exactly alike, 
due to the variation in the moisture of 
the sand, temperature of the metal, etc. 
In pouring a dry sand mold, it is im¬ 
material whether the risers be open Or 
shut. The gases and steam generated in 


such a mold arc nothing as compared 
with those generated in a mold pf a 
green sand type. For this reason we 
always have left open the risers in dry 
.sand molds. These provide ample means 
for the escape of steam, if any is 
generated, such as from daubing the 
joints with loam, etc. 

For heavy green sand work we (aver 
closed risers. A mold that is ready 
to receive metal contains air only, but 
immediately after 
the molten” metal 
enters, gas is ges- 
crated. When tht 
mold is filled witb 
gas, the additional 
gas generated 
compresses the 
gas which seeks 
exit through the 
vents and the top 
of the mold. It 
must be app^enl 
that gas under 
pressure will sustain the whole 
interior of the mold, particu-* 
larly the top which is liable to 
sag slightly. No such advantage 
may be gained from open risers 
as the gases then escape freely 
through the risers as rapidly 
as they are generated in the 
mold. Chaplets are used ex¬ 
tensively in foundry work and 
when applied intelligently do 
no serious harm to the cast¬ 
ing subjected either to steam 
or water pressure. However, 
the indiscriminate use of chap¬ 
lets frequently results in casting losses 
and it is advisable to add metal at thejpoint 
where it is necessary to locate chaplets. 
It is not advisable to place chaplets in 
any part of the mold if the esating is to 
be polished. However, this may be over¬ 
come by bedding in the studs below the 
surface of the mold. That part of the 
chaplet projecting from the face of the 
casting can be chipped off readily when 
cleaning and only a lighter metallic spot 
will be noticeable on the finished sur¬ 
face, Whenever possible, tinned chap¬ 
lets should be u.sed. It is es.sential, 
however, that they be coated with pure 
tin since a compound of spelter and tin 
is not nearly so desirable from the 
foundo’man's standpoint. Also, the 
chaplets should be thoroughly coated* 
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and if this is not the case, they are 
liable to rust in storage and such 
oxidized surfaces will rause blowholes 
when in contact with molten metal. 
A casting rusted in this way should be 
dipped in creosote which will prevent 
blowing. 

Probably no property of iron causes 
more trouble for foundry men than that 
of shrinkage. It is generally assumed 
that shrinkage occurs in two stages. The 
first known as the internal, takes place 
between the time of filling the mold and 
the solidification of the metal. This 
causes draws, blowholes, etc. The sec¬ 
ond stage occupies the period between 
the complete solidification of the metal 
and atmospheric temperature. During 
this period warping, twisting and frac¬ 
turing of the metal may occur. 

The internal effects of shrinkage ap¬ 
pear in the form of spongy, porous and 
weak spots in hravy castings. This 
effect i.s intensified at junctions, or 
where light and heavy sections join, 
since the cooling here is less rapid than 
in other parts of the casting. There¬ 
fore, the proper proportioning of the 
thickness of parts of the casting is an 
Important factor in reducing shrinkage 
, to the minimum. Sharp angles should 
be avoided wherever it is possible to do 
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so. The warping or twisting of castings, 
clue to unequal cooling, is not so much 
the cause of unequal distribution of the 
metal as the position of the casting 
while it is cooling. Some castings have 
a tendency to twist in cooling, but if 
turned, this might be overcome. If a 
U-shaped casting is made bottom-down, 
it is evident that the bottom side will 
remain hot longer than the legs of the 
casting and the legs invariably will he 
drawn in when cooling. However, if 
thi.s easting is poured bottom-up, the 
bottom or heavy section will be exposed 
to the atmosphere and the legs of the 
casting will be e.vpf)sed to the atmos¬ 
phere and the legs of the casting will 
not be distorted, due to the more uni¬ 
form cooling of all parts. 

It is well-known that the internal 
striKtiire (»f ,t 11 metals, whether cast or 
forged, is intlnniced by the rate of 
cooling. 'I'lie habit that some light 
\\ork inolders have of bearing-off cast 
ings at certain part.s to insure uniformity 
f)f ciicdiiig, is not generally considered 
good iiracticc. All such operations, re¬ 
gardless of how careliilly they may be 
performed, arc injurious to the casting 
by shortening or unduly hardening the 
grain of the metal. If a casting of 
comparatively uni form section is allowed 
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to cool undisturbed in the flask in which 
it is poured, it will be found to be of 
a soft, machinable texture. Experi¬ 
enced molders know that factors to be 
considered in securing straight ca.stings 
include the careful consideration of the 
size and location of gates and risers, 
position of casting, temper of the sand, 
etc. For example, if two long castings 
arc poured side by side in one flask, 
one side of each casting will be warped. 
This is due to the fact that the two 
in.sido face.s of the castings require 
longer to cool than the outside faces. 

Fig. .3 illustrates a diagonal rib on a 
square casting. This is sure to result 
in a badly warped, unduly strained, if 
not in an actually broken casting. The 
placing of the ribs as shown in Fig. 
4, wdll prove to be more satisfactory 
although the* arrangements of these ribs 
in both Figs and 4 arc objectionable. 
However, in Fig 4, the strain is better 
distributed by the opposing action of 
shrinkage set up by the additional 
diagonal rib. While the ribs, as shown 
in Fig. 4, will have a tendency to bal¬ 
ance ibe .strain, a casting so designed 
cannot possibly have equality of shrink¬ 
age. In designing castings, it is essen¬ 
tial that the parts be so proportioned 
that uniform shrinkage is assured. 


Making a Pattern For an Oil Drip Pan 


X T said that there is a right 
way and a wro.ig way for 
doing everything. lUit the 
longer I remain at the 
»rade the more 1 am inclinod to be¬ 
lieve that wliile there may he only 
nic right way of making a pattein 
:n«any wrong «nes are also practiced. 
Two niethod.s were employed in m.ik 
tng two patterns 
similar to the one 
shown in the il¬ 
lustration. T h e 
first method is 
used by many pat- 
ternni a k e r s on 
work of a like 
diaracter. It is 
tong and round 
ibout and involves 
unnecessary time, 
tabor and ex¬ 
pense; the second 
me I ti o d reduces 
the process to the 
essentials and 
is correspondingly 
economical. The 
dlustration shows 
a pattern for a 
combination base 
and drip pan for 
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a special m.achinc. There i.s much 
more to the Ctasting, but I am illus¬ 
trating only the parts that are of in¬ 
terest in the making of the pattern. 
In the iir.st method referred to. the 
stock for the plate .4 was passed through 
the planer and dressed down to J/l* inch 
in thickness. The edges wore jointed 
and hoards, sufficiently wide, were glued 


together to make the plate. Then the 
plate was dressed by hand to the exact 
Vi inch in thickness, after which it 
was gone over wdlli both coarse ami 
fine sandpaper. 

The operation of dressing the plate 
by hand was unnecessary, and applying 
sandpaper to an unfinished pattern is 
contrary to either good sense or good 
practice. The 
abrasive from tbc 
sandpaper imbeds 
itself in the wood 
and is detrimen¬ 
tal to edge tools. 
‘ The plate was 
next cut to the 
tequired shape. 
Stock for the rib 
around the edge 
was dressed to 1 
inch, the required 
thickness. Each 
section of the 
rib was marked 
and sawed out 
separately and 
then fastened to 
the p J a t e with 
glue and nails. 
The rib was then 
finished and draft- 
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out by hand with chisel and gouge. 
The bosses B were loosely fastened 

to the cope face of the pattern. This 
was unnecessary as they were very 
thin and had plenty of draft. 

A short time after the first machine 
was* placed in operation another one 

was built. It was designed like the 

first one but was larger. This neces¬ 
sitated a new pattern. 

In .making the second pattern the 
stock for the plate was run through 
the planer down to Ij inch in thick¬ 
ness, the edges jointed, and the hoards 
glued together. Tlie .sliape of the plate 
was laid out on this hoard. A plank 
was then drcM.scd to 1 inch t<i pro¬ 
vide stock for the rihs. Pieces as 

shown at D and ll were eiit from this 
plank to make a rib all around tlie 
pattern, 'riiesc pieces were loos**- 
ly fastened ivith wire nails to the side 
of the plate opposite to the side on 
which tile marking was done. This is 
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quite contrary to general pattern .shop 
practice but is really the Inst way lo 
make plate patterns having tilis on edges. 
The plate witli the short seetions at¬ 
tached temporarily was then taken to 
the band saw. ll was set on the table 
of tlie saw will) tlie rib side down 
and rut to the outline all around. 
Tirads verc driven through the inidille 
of the ribs and p:iri A\ay into the 
[ilate as iiulicated at /' in pieiv /). Kacli 
piece was in turn treatefl this way. 
The h'cation of the rihs was plainly 
marked on the top face of the stock 

The width of the ril)^, Ij inch, av.'is 

marked on both the ribs and the plate, 

before removing from the plate lo pre¬ 
vent a possible mistake in the gaging 
or sawing. The ribs were then re¬ 
moved, with the wire nails left in 
them, and taken to the band saw where 
they were cut with an easy bevel to 
in.sure a good draw from the sand. 

Glue was applied to the joint face 
and the rilw returned and securely 
fastened in their places with wire 
nails. The pattern was then given a 
sandpaper finish, that is, after the pat¬ 
tern was made and not when it was 
half finished as is very often done by 


apprentices and journeymen young at 
the trade. 

If apprentice boys were taught the 
short, practical ways of doing jobs, in¬ 
stead of the long round about ways 
which waste time and labor and .so 
run up the expense, tkeir services 
would be more appreciated and they 
would become belter journeymen. 

Making Cast Iron Washers 
in Quantity 

By Pat Thvyer 

Ourstion .—We are interested m the 
inamifacturr of cast iron washers and 
would appre<’iate a d^-lailed account of 
the most inodcin and economical way 
of making them 

^tnswrt. I*'or the puipo-sc ^f illus¬ 
tration wc will assume that >ou are 
going lo put one man ini the job of 
making }j'iucli O. ('» cast-iron ^^ashers. 
Von may then regard tin* following de¬ 
scription as applying to a unit and tit up 
as many more as you please. A Jvitich 
washer is 3 imlu-s m diameter, there¬ 
fore a 12 X 14-inch sn.tp llask will ac- 
cominoifate 10 patterns. 

The first step is to make a wooden 
pattern and cast 10 pieces from it either 
in wliite metal or aluminum. Of course 
you are not limited lu the use of these 
two nietahs but they are tlic best in our 
judgment. Place the castings in a lathe 
and fmish them true and smooth, taking 
particular care to see that the holes are 
true and nicely tapered. Then prepare 
a plate 14 x 16 inches, the same <limcn- 
sions as the outside of the snap flask, 
with a lug at each end. See B and C 
in accompanying illustration. Fig. 1. 
Lay the part of the snap containing 
the guide holes on th.e plate and mark 
through them. Drill holes at these 
places and finish them carefully lo the 
triangular shape of the guides. Tliis i.s 
an important point; (he liolcs must be 
loose enougli to slip up and down on 
the guides easily, but there must be 
no lateral play. Just a nice loose slid¬ 
ing lit. 

Having finished the guide holes, lay 
the plate on the beiieli, scribe a center 
line on it and arrange the patterns to 
the best advantage on botli sides of tlic 
line. In this case the patterns will be 
I inch away from llie sides oi the flask, 
Vi-inch away from the ends and about 
ii-inch from each other. 

Take the plate and patterns to a drill 
and drill two Ji-incli holes right through 
each pattern and plate. Mark each pat¬ 
tern individually so it can be located 
again. Tap the holes and screw the 
patterns firmly to the plate; or you 
may countersink the holes and rivet the 
patterns in their places. 

The pattern plate may be aluminum 
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or white metal V^-inch thick, or it may; 
be a piece of ^-inch steel plate; in 
eithi-r case it must he flat and straight. 

A wooden pattern for a gate is then 
prepared. It is carefully fitted so that It* 
touches each of the patterns. The main 
branch is iVi inches wide by fj-inch. 
thick and branches arc *>i-inch wide 
by Vj-inch thick. A casting is made 
o(T this pattern either in white metal 
or brass and after it is finished nice 
and smooth it is fitted into place on 
the plate ami screwed or rivetedr into 
place in the same manner as the pat- 
tt rns. r.cfoic attaching the. igate to 
the plate a j'S-inch hole iS ’ drilled 
through it as .shown at /f in the acoO|n- 
panying illustration, the ■ purposel^f 
wliidi will he referred tq;rl^tei*. 

In otdei to make molds with this 
liaitm ii, the molder lays the plate ‘ on 
the table of his machine, pattern side 
up, and sets ou that part of the flask 





FIG. 2- M0I.I>S STACKED FOR POURING. THE 

UOITOM FACE OF RA('U DRAG SERVES AS 
A (OPE FOR Tll£ PRECEDING MOLD 

containing the pins or guides. He then 
drops in a thin iron band which hugs 
the inside of the flask closely.. The 
purpose of this band to prevent the 
mold from bursting during the opera¬ 
tion of pouring the iron. He riddles 
ill some sand, presses the sand in the 
holes in the patterns with his index 
finger, then fills the flask with sand 
and squeezes it. Tlie sefjuencc of op¬ 
erations then arc: He puts on his bot¬ 
tom hoard (thi.s only applies to the 
first one), rolls the mold over, raps 
the pattern plate and lifts it off, car¬ 
ries tlie mold to the front of bis floor, 
removes the snap, carries it back to his 
machine and starts another one. 

In the second and succeeding ones 
a short gate ])in is set up in the recess 
previously referred to in the horizontal 
gate. This leaves an. opening through 
each body of sand and forms a contin¬ 
uous upright gate from top to bottom. 

As nay be seen by referring to the 
sketch. Fig. 2, there are, properly speak¬ 
ing, no cope.s use<], the bottom face of 
each drag acting as a cover for the 
preceding mold. 

If you do not care to fit up the pat¬ 
terns yourself, any of the molding ma¬ 
chine makers will supply you. 
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Evolution in Casting'^Plants 

O NE outetanding feature has characterized 
the many casting manufacturing plants 
which have been c<)f;istructed during the 
year just past. The modern foundry as 
represented by the many built Jn 1919 is a thor¬ 
oughly efficient factory building, erected and 
equipped with the idea of adaptability paramount. 

In times gone by, any sort of second hand .structure 
ha.s been deeme(l .satisfactory for a foundry. The 
only requiremciit.s in foundries of the past century 
were a nxjf, some sections of side walls and a floor; 
anything in fact which would surround and partially 
house .some sand Iieaps, a few flasks and melting 
cquiijment. All routing of work w'as fitted to the 
exisiing .structure irrespective of all questions of 
efficiency. This of course does not represent all 
the older foundries. However, the exception serves 
onl>' to prove the rule. The entire basis of plant 
design was revi.scd and the building was made a 
pait of and tributary to the general manufacturing 
scheme during the tremendous building period of 
1919. Considerations of eflkieiicy governed the lay¬ 
out of htiildings. Human conservation, health and 
comfort ruled in the design of heating, lighting and 
ventilating features in more recent establishments. 
.Sound engineering principles fdrmcd the ground- . 
work both for the buildings and equipment. This 
great stride in foundry construction has not been 
the result oT an immediate change. It has been a 
development ol many years, ])ut has been more 
strongly apparent in the many structures erected 
recently. I he free interchange of ideas fostered by 
technical and commercial ol’ganizations has aided 
greatly in bringing better principles of plant dc.sign 
to the foundry industry. 
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Attention to Costs 


® IiEN work is scarce, labor is plentiful and 
materials are cheap, the castings manu¬ 
facturer scans every inquiry carefully. He 
figures his costs closely with a watchful 
attention. He competes for every job with others 
confronted by similar problems of keeping their 
l^lants engaged to carry overhead and interest 


changes. Foundrymen have known such times 
within the past few ' and many have made a 
careful study of the cost problem under pressure of 
slack times. With the start of 1920 conditions arc 


changed. Work is plentiful while both material and 
labor arc .scarce and high. With few exceptions, 
most commercial foundries find an abundance of in¬ 


quiries from customers who appreciate the general 
conditions and are willing to pay higher prices. 
Expansion is the order of the day. Now as never 
before is the need for an adequate foundry cost 
sy.stetn imperative. Any system which is not suffi¬ 
ciently elastic to permit each estimate to care for 
constantly advancing prices should be discarded. 
All fixed percentages, added to care for overhead, 
depreciation and interest, should be revamped so 
that each job may csirjry its fair proportion of the 
rising prices. Past production figures which are 
used as a basis for present estimates should be 
.^scrutinized andt* checked. The foundryinan who 
today makes <o.sts his study is best equipped to 
meet any possible reaction which may follow the 
unprecedented expalfsion of the present day. 
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Trade Outlook in the Foundry Industry 


IIORTAGE and delayed delivery of needed 
pig iron still continue to cause concern to 
many foundries. Coke scarcity, due largely 
to car shortage, is affecting the supply of 
iron, particularly high silicon grades. A noticeable 
.slackening in demand for iron has taken effect dur¬ 
ing the past two weeks, due partially to the general 
knowledge that little first half iron is available and 
the lingering hope that the present high prices may 
be lowered for the last six months of the year. 
Producers arc offering little iron at the present 
time, and indicate a desire to await developments 
and lu estimate their last half costs. 

December showed a marked in- 
crease in pig iron production, 
Production despite the hampering effect of the 
Increases coal strike which prevailed during 
several weeks. Although the gain 
is not as large as that attained in 
November, and some credit is due to the 31 day 
month, the tendency toward greater production to 
njcet the unprecedented demand is marked. I'he 
total production 
of all classes of 
pig iron for De¬ 
cember, as re¬ 
ported by 'The 
Iron Trade Re¬ 
view, was 2,629,- 
850 tons, an in¬ 
crease of 222,481 
tons over the 
November total. 

'Fhe average 
daily production 
for December 
Avas 84,334 tons 
per day, a gain of 4590 tons per day over the preced¬ 
ing month, 'rhe effect of fuel restriction, however, is 
clearly indicated by the ratios of increases. J^ovem- 
her showed a gain of 32 per cent over the preceding 
month, while December made only 5.72 per cent 
advance. 'Fhe total iron production for 1919 is con¬ 
siderably lower than the two preceding years. This 
may be attributed in part to the slack demand during 
the early portion of the year and in part to disturbed 
industrial conditions during the closing months. 
Merchant iron production for December was 686,950 
ton.s, an increase of 61,025 tons over the month 
of November. This was a net gain of 1295 tons 
per day or 6.2 per cent over the preceding month. 

With the date set for the return t>f 
the railways to private ownership. 
Railways jg renewed for an early buv- 

Will Buy ing movement on all classes of 
equipment. This in turn would 
induce a strong demand for various 
gradc.s of castings. The Railway Age estimates 
that it will require more than three years to bring 
the rolling stock and equipment of the railroads up 
tq standard again. This is attributed to the small 
amount of railway buying under government owner¬ 
ship, the pyramided needs for replacements and the 
extensions which arc needed at this time. The 
estimate presented for the requirements of the next 
three years includes some 24,500 passenger cars, 


712,400 freight cars, and 13,840 locomotives in addi* 
tion to track, terminal, shop and station construc¬ 
tion with the attendant demand for tools and equip¬ 
ment. Malleable and steel shops will benefit largely 
by a real railway buying movement. The former 
at the present time are operating at 85 per cent of 
cajMicity. Those malleable plants which handle 
both railway and miscellaneous work are filled with 
orders for castings other than those required by 
railways. Malleable shoi)s which make railway 
castings exclusively are fairly busy upon replace¬ 
ments and urgent repairs. 

The peak of demand for all classes 
of castings was not attained during 
Shops are 1919 . Starting in the late spring, 
Busy foundry carders have increa.sed in 
volume steadily, the acceleration 
being more niarked in gray iron 
and malleable than Avas noted in steel ana non- 
ferrous lines. No signs of slackening have appeared. 
Automobile production schedules for trucks, 
passenger cans and tractors are larger than ever 

before. Automo¬ 
bile castings are 
being .sought in 
sections far re¬ 
mote from the 
assembly plants. 
Stove and fur¬ 
nace manufac- 
* turens still are 
behind on last 
year's deliveries. 
Eastern and 
southern cast 
iron pipe makers 
are unable to 
make deliveries even during these off months 
c»f the year, short of 60 days, and in some 
cases 90 days or longer are asked. Machine 
tool builders continue to require a great number 
of castings to keep up with production .schedules. 
Jlngines .for factory power plant use are 
strongly in demand. Some engine and special ma¬ 
chinery builders in the gulf states are inquiring for 
castings as far north as Birmingham, Ala. and St. 
I.oiiis. in the central west and some sections of 
the east, labor shortage continues to hamper pro¬ 
duction in many foundries. With the tremendous 
demand and mounting prices on labor and materials, 
prices have advanced on practically all classes of 
castings. 'I'he average price for gray iron castings 
in the Chicago district ranges from $90 to $100 per 
ton with scaled advances for lighter and more com¬ 
plicated work. In almost every instance, price is 
made a secondary consideration and the specified 
time of delivery is a basis iq)on which castings arc 
bought and sold. .Steel foundries still are slower to 
reach the peak of production attained by other 
branches of the industry. 

Nonferrous prices based on New York are as 
follows: Copper, 18.87j^c to 19.00c; lead, 8.75c to 
9.00c; tin, 63.25c; antimony, 10.00c to 10.2Sc; alumi¬ 
num, No. 12 alloy, producers price, 31.50c, open 
market, 30.00c to 30,50c. Zinc is quoted at 9.25c to 
9.37>4c, St. Louis. 



Prices of RaW Materials for Foundry Use 



CORRECTED 

TO JAN. 7 


Iron 


Scrap 


No. 2 Foundry Vnllfy . 

I3R.00 

Heary melting ateel, Vallc)’..., 

.$24.00 to 24.50 

'No. 2 Southeni, BlrmlnKhun .. 

. 30.00 to 40.00 

Heatv melting ateel, Pittaburgh. 

. 25.00 to 20.00 

No. 2 Foundry, Chientfo . 

40.00 

Heavy melting steel, Chicago... 

. 24.76 to 25.00 

No, 2 Foundry, Phlliidclpbla . 

. 42.10 to 43.2.A 

Htoru plate, Chlivagu. 

33.00 to 33.50 

Basic, Valley . 

37.00 

No. 1 cast, Chicago. 

. 42.00 to 42.50 

Malleable, lAileago. 

. 40.50 

No. 1 ca.st, Philadelphia. 

33.35 

Malleable, BulTilo . 

41.25 

No. 1 nut, Birmlngbam. 

. 26.00 to 27.00 



t'ar irheels, iron, Pittsburgh.... 

. 32.00 to 33.00 

Coke 


OJir wheels, Iron, Chicago. 

. 34.50 to 35.00 

CorinellHvllle foundry coke. 


Kallroad malleable, Chicago.... 

. 31.50 to 32.50 

Wlae county foundry coke. 


Agricultural malleable, Chicago.. 

. 33.00 to 33.50 



















P. PERO, who for the past 11 

years has been general super¬ 
intendent and sales manager 

of the Missouri Malleable Iron 

Co., E.ast St. Louis, Ill., has retireil 
after 50 years’ continuous service in the 
foundry industry. lie will conlimie to 
devote a portion of his tune to interests 
which he maintains in various foumlr^ 
and manufacturing indiistiies in St 
Louis. Mr. IVro, who was born in 

Waltham, Mass.. Dec. 9, 1856, belongs 
to a familv which h^s been prominent 
in the foundry business ()f New luig- 
land for three generations lie \va^ 
educatcil in the public sehooU of W.il 
tham and Worcester, Mass., leaving the 
Worcester high school in his junior year 
to become an apprentice molder. This 
was in February, 1870, when ho was 

only 13 years old. During the follow¬ 
ing years, until he was made forem.m 
in 1882, Mr. Pero studied the art of 
molding, specializing in heavy work. 
Following his first foremaiiship. he was 
identified with the management of som*- 
of the leading New Kugland ami Mis¬ 
sissippi valley foundries. 11 is hrst v^O 
years in the industry covered gray iiou 
work, while during the past 20 years 
he has been identified with nialleahle 
plants. In 1887, Mr. Pero coiiceiveil 
the idea of an association of foiindiy- 
mcn having for its purpose the ex¬ 
change of views on technical and prac¬ 
tical problems of foundry work. In 
December of that year he formed the 
New laigland Fonndryincn’s asstjciatioii, 
which wa.s the original society devotei! 
to educational work among foundrymen 
in tills country. Mr. Peru long lia'i 
been active in the \vi>rk of the Ameri¬ 
can I'niimlryincirs association, lie was 
pre.sident of that body m 191(i 1917, and 
has been a director continuously for a 
lUimher of years. 

S. Stoncham, formerly associated 
with the Union Steel (7astings ('o., 
Roxhury, Mass., and before that with 
tlie Ohio Steel Castings Co. Spring- 
Held, O., ha.s taken the position of 
superintendent with the Iliih P'leciric 
Steel Casting Co., South Ro.stoii. 

Charles F. Hutchins of Worcester, 
Mass., treasurer of the Standard 
Foundry Co., of that city, has been 
appointed a director of the New 
Finance Corp. of New England, Hos- 
toii, which recently was incorporated 
with a capital stock of $1,000,000. 

George C. Beebe has been appointed 
manager of the. Cleveland branch of 


the Columbia Ttiol Steel Co.. Chicago 
Heights, III., in place of K. D. Clarage, 
who has resigned. 

C. Iv. Pieper has been made general 
manager of the Iron Proilncts Corp., 
La C'r()s.se. Wis., which company plans 
to conslriut a new pl.mt. 

.Mphons I,. Or^ehcll has resigned as 
brass foundry superintendent of the 
Luiikonlninier Co.. Cineinnali, and is 
now assoeiated with the Hill & (Inf- 
Hlh Cl) , of the same city. 

Janies B l.'ggit!. insiiiuloi m t'l imdry 
pi.Khie at I eland .StanfcM'd nni\ersily. 



J. I* I*KI«) 


P.iln Altii, Cal., js making an inspection 
tour (It e.'isierii and middle western 
states to stady foundry pracliee, par- 
luul.irly in 'iniomohile ]>lanls. 

lleibert J. Roe. works manager of 
the Adaptable Molding Machine Co., 
Birmingham, hjiglaiul, returned home 
recently alter siiciidmg three months 
suhsetiucnt to the .\meiiean h'oundry- 
ineii’s association conxeiitioii in inspect¬ 
ing American industrial plants. 

T-awrciicc M. Hrile, wdio has been 
connected with the United Smelting 
8i Alnminnin Co., Inc., New Haven, 
Conn., a.s vice president and sales 
manager fo.* the past five years, sev¬ 
ered his connection with that com¬ 
pany on Jan. 1 t« assume the presi¬ 
dency of Brilc & Ratnor, Inc., a 
New York corporation formed to en¬ 
gage In the metal and chemical brok-, 


erage business. Mr. Brilc has charge 
of the iionferrous end of the busi¬ 
ness, and Mr. Ratnor, one of the 
best known men in the chemical in¬ 
dustry has charge of the chemical de¬ 
partment. 'I'lic office of Brile & Rat¬ 
nor, Inc., is located temporarily at 
115 Broadway. New York. 

John L. Niite formerly connected 
with the Kenneth Fdy. & Mach. Co., 
Kenneth Scinarc, Pa., is now asso- 
lialed with A |. McGhee and H. J. 
(iiilden under the firm name of Nute- 
\rcGhec-Giililcii Co. Tlic company 
has purchased the entire foundry 
erpiipmeiit of the Calvin Gilbert 
i'oiindiy of Gettysburg, Pa., and has 
installed it in a building in Cham- 
hershiirg, Pa., with the object of 
carrying on a general jobbing foundry 
hiisiness in gray iron, hras.s, bronze 
and ahimiuiim. 

W. S. Robinson, superintendent of 
llie Benton Harbor Malleable Foundry 
Co., Benton Harbor, Mich., has been 
made general siiperinteiident of that 
company, tlie Chicago Stove & Range 
('o.. Benton Harbor, and the Muncie 
Malleable I*’oiindry Co., Mniicic, Ind., 
which now arc associated iiulusiries. 
'riie Muncie foundry until recently was 
the Whiteley Malleable Casting Co. Oscar 
Allerton, formerly assistant superin¬ 
tendent of the Benton Harbor MaUcabI~ 
Foundry Co., now is superintendent dl 
the Chicago Stove & Range Co., and 
his former position will be filled by 
Herman (Vittiicr. John Moloski, for¬ 
merly assistant manager of the Benton 
Harbor plant, has been made manager 
of the Muncie foundry, and he in turn 
i.s succcttlrd by F. A. h'liller. 

P. J. Flaherty recently was elected 
president rif the Johnson Bronze Co., 
New Castle, Pa., to fill the vacancy 
cre.itod by the death of G. W. John¬ 
son. 'riii*; company is successor to 
the Ameriirin Car & Ship Hardware 
Co. which was taken over in 1919 
and reorganized. Prior to that time 
the products manufactured in the 
plant were steam and electric car 
fittings. After the reorganization this 
line of manufacture was abandoned 
and the plant equipped for the pro¬ 
duction of automobile bronze parts, 
especially bushings. This entailed the 
rebuilding of the plant, the scrapping 
of the old machinery, and the pur¬ 
chasing of proper equipment. At the 
present time the company is one of 
the largest manufacturers of bron^ 
bushings in the country. 
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Testing Society to Meet in 
Asbury Park 

The annual meeting of the Amer¬ 
ican Society for Testing Materials will 
be held al the New Monterey hotel. 
Asbury Park, N. J., during the week 
of June 21. This is a marked de- 
parturv* from the precedent of long 
standing of holding the conventions 
of this society at Atlantic City. 

The growth of this organization 
during the past year is indicated by 
the election of 401 new members, 
compared with *103 for 1018, and 362 
ill 1915, which represented the great¬ 
est accession in membership during 
a 12-month period until the record 
established la.st year. The net growth 
in membership was 249, making the 
present total niembersliip 2572. 

Acquirer East St. Limis 
Malleable Plant 

The National Malleable Castings 
Co. has addefl another prc»perty to 
itM manufacturing facilities in the pur¬ 
chase of the plant of the Missouri 
.Malleable Iron Co., one of tuc oldest 
iridnstrie.s of Kasl St. Louis, III. The 
Last St. Louis plant has an annual 
capacity of about 20,000 ton.s of mal¬ 
leable products. Possession of the 
new property was assunuul on Jan. 2, 
1^20. F E. Nulsen, president of the 
Mi.ssouri Malleable Iron Co., is re¬ 
tiring from business and his son. John 
C. NuNcn, will he manager of the 
Ra.'st St. Louis plant. E. W. Fclgcr 
will fill the position of local treas¬ 
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urer. Acquisition of this plant gives 
the National company seven malle¬ 
able iron casting plants, located al 
Cleveland. Chicago. Indianapolis. To¬ 
ledo and East St. Louis. It also has 
stLM’l castings plants, located at Sharon, 
Pa., and Melrose Park, 111. 

Crinncl Co. Ine. AsHumes 
Extiingiuissher Lines 

All of the sales and contracting 
bnsiiic.ss fountrly cairietl on b> the 
(iciicral I'ire F\1 ingiii'iliej ('o. vv.is 
t.ikcn over by llic (.’iiiniicll Co.. Inc., 
on Jan 1, I’lie cluiTige vva-x 

made because the old name so 
specifically desciibed the antoinatic 
fire protection section of the com¬ 
pany’s bnsines-; that it did not cover 
tlu' conipaio’s .^cver.il closely related 
I'.nes of business iiiclnding fire protec¬ 
tion, power and process piping, steam, 
hot water and gas healing, drying, 
aiid sales of piijo, vaUe^ and fittings. 


British Prodnets Shown 
in Briiaiil 

The great extent to which Amer¬ 
ican manufacturers and expc»I<-*rs of 
iron and .-ilcel, engineering materials 
and hardware have taken advantage 
of the opportunities afforded them 
in Brazil by the war may he judged 
by the Brazilian trade returns. These 
reports show' that although German 
competition has been practically de¬ 
stroyed. British manufacturers are 
now faced with still more serious 
competition from one of the mo.st highly 


developed manufacturing countries in 
the world. The seriousness of the 
situation has roused the officers and 
members of the British chamber of 
coimuercc of San Paolo and south¬ 
ern Brazil to closely study and initiate 
means for outstripping their com¬ 
petitors. With the object of influ¬ 
encing Brazilian importers to pur- 
cliasc British goods arrangements 
have been made to hold a series of 
British iiidu.strial exhibitions in the 
city of Sao Paolo which is the heart 
of the great manufacturing district 
of Brazil and. indeed, of South Amer¬ 
ica. The first of these exhihition.s, 
extending from Lee. 1, 1919, to Feb 
28, 1920, comprised small hardware 
good.s .and other lines allied to the 
hardware trade. 

Starts Construction of New 
Building 

'I'hc Buckeye Tractor Ditcher Co.. 
Findhiy, O . has started the founda¬ 
tion tor a new foundry building, KKi 
X 220 feet. The building W'ill be of 
brick and steel construction and will 
he modernly equipped with electric 
tr.ivcliiig cranes, molding machines 
and other facilities for handling work 
to advantage. It is the intention of 
the company to make all its own 
gray iron, clectfic steel and brass cast¬ 
ings in the new .shop. 


The Kenney Foundry & Mfg. Co. 
plant, Mansfield. O., was destroyed by 
fire on Jan. 1. The company is seek¬ 
ing a location nearby to resume opera¬ 
tions at the earliest possible date. 
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What the Foundries Are Doing 

Activities of the Iron, Steel and Brass Shops ^ 




The Automotlre Trartor Cfl., Fn-ilerlrlf, Md.. ron- 
templatei the erfctiun of « plant, rm x 2 (Mi frft 

The pliUil of the Brand II.iv(>n Braxs Kountlry. 
Brand Karen, Midi, recently waa damaged by llie. 

I^ie RelMiIei $tove Bo., flevoland. Is said 1u tie 
platmlns the ereetloii of a plant. (iO x 120 feet. 

AltentlonR to Its plant arc bcliiK planned by Uic 
R(d4ta Stovn (!o, lUmllton. 0. 

Erection of an addition to Its foundry N contem¬ 
plated bf iha Superior Iron Works, Superior, Win. 

Tho plant of Uio Atlantic Fowulry Co., near Cuya¬ 
hoga Palin, 0., which was recently damaged by Are. 
will bo rebHllt. 

Tha National Cash RegbUr Co., Dayton, 0.. Is 
reported to have had phni piTpar«u for tho erection 
of a fouiKhT. 161 I 600 feet. 

Ereetlon ef a pattern shop, t-story, 58 s 168 feet. 
If contemplated by the Toledo Machine It Tool Co., 
Toledo, 0. 

BreeCloo of a plant, 6f x 160 feet, b reported to 


bi* TOiitemplaled bj the New I’rucrss Kluve C’o., Cleve¬ 
land. 

Tlie crept Ion of pLtnt rxlciwlims are reported lo 
be pl.iiuied by the Z.uicsvilie M.ille;)lile Co., ZiUies- 
Blle. 0. 

The General Knulnecrlnn Co., Mich., John 

l.iiiidbpre. president, coiilcmpliiles the ereetlon of « 
foundry .'uul maehine ‘.Imp, 70 x HO feet. 

The capital stock of the Flint Foiuidry Co., Flint. 
Mich . recently was Increased from 160.000 to $100.- 
000 . 

Capital Ixed at $40,000. the Blenvood Foundry, 
I'hlladelphla recently waa Incorporated by W. K. 
Nicholson Jr. and others. 

A site on whl(4i It plans tlm rreetlon of a modem 
pUint has been purchased by the American Range 
Foundry Co., 8t. Louis. 

The capital stock of llic Johnson City Foundry ft 
Machine Co., Johnson City, Tenn., recently was 
Increased from $10,000 to $100,000. ^ 

Erection of a 80 x lOO-foot addition to Its plant 


Is rpntempl.di-d by the RalLlmore Car Foundry Co.. 
Bultlmure 

Tlie eapitnl stnek nf the Hercules Gas Engine Co.. 
Evansville. Irid , n'ceuMy was Increased from $250,000 
to $.600, 0 ( 10 . 

Tlie Iiulay City Foundry Co, Imlty City, Mich., 
recently wiu (iruaiilxcd with $26,000 caplUl. by 

P. W. Mulder and others. 

Plans have been drawn for the erection of a 

foundry. !UI x 110 feet, for B. E. Shaeebt, 1700 
rrairie avenue, Elkhart. T'id. 

The W. W. Hly Mfg. Co,, 4700 Train avenue. 
Clen'Lmd, eonU mplutcs the erect lea of a atorage 
building, to be 1-story, 50 i 66 feet. 

Ihc Erie Foundry Co., Erie, Pa., has had plana 
prepared for Uic erection of a plant, to be 81 i 

204 feet. 

Hie W. J. Westbrook Elevator Co., Oreenabon. 
N. C., la rritorled to ba planning tin erection of a 
lottodiy. 

CnplUllzed at $25,000, the Boodipori Inn Worb. 
Pcedsport, Oreg,. haa been Incorporated to engage 



in Iron wortintf. marhiw shop nnd foundry practirc, 
hy Arthur J. B.ewii, Wlimle B and U. A. dmllli 

The Miami Braaa Koiind.y and the Miami Mfg. 
To., Dayton. 0., each headed by Ben Semmeloan. 
will e.ii‘t a plai t. 

Plana h-'ve l>Ci*i ecmplrlet* for the erection of t- 
building of frame construction for the Specialty 
Foundry Co., Portland, Oreg. 

'nte Frost Mfg. Co., Kenosha, Wls., has increase.l 
Its caplUl from $200,000 to $400,000 and will 
erect additions to Its foundry and marlilne shop. 

Work has atarted on the erection of a plant foi 
the Rngman-Mattbewa Range Co., Cioshen, Ind. The 
building «lll be SO I 1000 feet. 

The (Scoge J. Meyer Mfg. Co., 57G-598 Clinton 
street, Mllwaitkce, Ls considering plans for extensive 
enlArgement of Its (oiuid y and mach!iip .shop. 

Foundilcs, Ltd., OlUwa. Ont . ha.s been liu-o poratcd 
alth $24,000 eapllnl. by Frederick Monagb. Harold 
K. Morranl, Alfred Blake and other.s. 

Fire damnged (lie main biilhllng an<i the east 
wing of the plant of the Hope Foiind-y Co., Auburn, 

K. I., maiiiifHcturcr of g uy Iron csstlngs. 

Tlie plant of the Freeland FoUnd-y & MaiHtltu* 
Co., Kieeland, Pa, iceeiiily damaged by Are, will 
be ri.bn!lt. 

Tire Vnlvcrsal Winding Co, Aulnrn, 11. 1., has 

started no k on the ereelloii of two additions to Us 
foundry. 

The Mclnnemey Co., Connell BlnlTs. Iowa, rccetl!l^ 

was Inconioratcd with $2r>0.000 capital to operate a 
general machine shop and foundry, by H. Meinnemey. 
E, .\. Wickham, E. 11. Loiigee and olheis. 

The Advance Pump ft Compressor Co., Battle Creek, 
MIcb.. is ereet4ng a fomniry, roach me shop, power 

home, lesling room, blacksmith ^op and warehouse, 
whirh will double Its capacity. 

A plant, fiO X 200 feet, will lie erected by the 
Regie Brass Co., (Jrecnvlllc, Midi, which wa.i recently 
hicorporstPil with $100,000 eniiltal. J. B. Couture 
la president nnd general manager. 

Hie C. ft (1. Pattern Works, Indianapolis, recently 
was Incorporated wllli $10,00(1 capital, hy K. D, 
Crider. Charles J. HLsIer and A. If. (llsler. to manii' 
fart lire Iron patterns. 

Ponstnirtlon of a foundry unit, 00 x IdO feet, ha* 
licen .started on a site of seven acres, recently pur 
chnsed hy the J. C. fSrecri Foundry Co., Vasaar. Midi 
J. r. (Ircen l.s president. 

Ardiltects Dowltz ft Webh, 2.12 St. Paul street. 
R.'iltimore, is preparing plans for the erertlon of a 
foundry and machine shop, 00 x 300 feet. Tlie 
nnme of the owner is withheld. 

The Mascot Stove Mfg. Co., diiittanooga. Teiin , hn>* 
leased a plant and will remodel It for the maniifae 

lure of ranges. The capacity of the plant will be 
trebled 

The Bnwen Foundry, Machine ft Electrical Co. 
Il.'irlan, Ky., recently was Incorporated with $20,000 
capital, by C, D Berigey, C. II. Winfrey and M, L 

Dowrn. 

The Boii'oiiit Midilne Co,, Ft. Worth, Tix , which 
wu.s rercntly Ineivrponiteil with $.30,000 C}ipll!il, Is 

rciairted to be planning the erection of iv gray Iron 

.uul brass fnuiulry. 

Cap}l.i11/eil at $500,000, the Ball Welding ft 
Foundry Co. Wilmington, Del, recently was Incor* 
imraled b> T L. Croteau, U. K, Knox and H. F. 

^ Dill. 

Cup’lallzod at $30,000. the Mid-West Foiiliclry 
Co.. Morion, Tnd., recently waa Incorporaled to en¬ 
gage In a general found y buslnc.sB. by Otto Bninka, 

Kivd B'unka and A. Williams. 

The Ozaukee Heater Co., Kaiikvlltc, Wia, maim- 
faetiirer of oil-hurnlng heating devices, will erect .i 
gray-tron foundry, by making an atldltliHi to Its 

present machine shop. 

The Charles H. StchUng Co., 401 Fourth street. 
Milwaukee, has purehosed the gray-iron foiindy at 
I ('ediirbiirg, WIs , from the Western Rope ft Mfg 
Co. of Oklahoma. 

R. Nelson Molt. Mlllbiiry. Mass.. Samuel 8ed« 
and Samuel f! Nash, recently were named as the 

Incirporators of the Vulean Found'-y Co., Worcester. 
Maas., which was chartered with $10,000 capital. 

Capitalixed at $10,000. the Hammond Mallealile 
Iron Co, Hammond, Ind., recently was Incorporated 
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by H, J. Wanner, II. C. Wanner and B. J. Steelman. 

The plant of tlie Ulrmingliom Machine ft Foundry 
Co., Birmingham, Ala., recently vaa damaged by Are. 

Bennett ft Seeley, Ine., Bridgeport, Conn., has be'’n 
liicoiponitcd with $50,000 capital, by F. A. Bennett, 
K. K. Seidcy, New Haven, Conn., and F. E. Morgan, 
to deal III mill and fouiuby supplies. 

Tlie Meirlmac Valley iron Foundry Co., Amesbury. 
Maas., lecently was Incorporated with $3000 capital, 
by Louis Caunette, Fred Oonthler, Newbur>port, Maas., 
and Arthur Cromler. 

AiiiioUhcemeut has been made to the effect that 
the Kcadiiig Iron Co, Reading, Pa., baa puchoacd 
(he plant of the E. ft G. Brooke Iron Co., at Blrds- 
liora. Pa. 

The Dunham Co.. Beea, 0.. hua leased the 
fouiidiy of the Hasting Iron ft Fouiidiy Wu.ks, Hast¬ 
ings. Mich., nnd will o gaiilzc It for the nnnufacture 
of hnd lol|l':^, anto parts, etc. 

Capitulized at $1.'>0,000, the New Euglnrid Brass 

Fouiidiy (Ti., Worcester, Mass., recently was Incor- 
im-uted as a subsidiary of the Coppus Engineering 
ft Equipment ('o, by H. C. Coppus, Otto WecbbiTg 
iiiul LIuwood M Erbklne. 

Capitiili/fd at $200,000, the Erie 8tovc ft Mfg 

Co, of Canada, 1,1 d., Montreal, Que., recently was 
iiu'o purated to maiuifacturc lieallng appliances, etc., 
by F.aiik B. Common, Francis Bush, lleibcrt W 
J.ickson nnd others. 

Tlie Meadows Mfg. ('o., BliMimlngton, 111., Ims com 
pleted the ereellon of the A st one of a group ot 

factory buildings. Tills stnictiire Ls a foimdiy biilUlbig, 
00 X 200 feet. The next unit to be erected will be 
used for a core room and pattern shop. 

The giay-lion foitndry of the former Janesville 

Machine Co. at Janesville, Wls., now a part ol 
the Ramson Tractor Co. will be enlarged by th-* 
erection of an addition, 120 x 180 feet. The present 
foundry and ni'ielilne shops are bilng remodeled. 

Arohltccts aro at work on plans for the erection 

of an addIMoti to the plant of the E. H Bardes 
Range ft I'oiindry Co., Cincinnati The addition 

will he 85 \ 102 feet, and will be used as a core 
mom and pattern shop. 

Tri order to Increase Its prodinulon. the C.ibco l o;' 
Works. Jne., Dkamond Bank building. PitLsburgh, 
recently Increased Its capital. At present the com- 

imny Is not hi a position to announce Its plans 
for Jiicrensed output. 

Plans hare been prepared for the erertlon of a 
found y. 170 x 700 feet, for the Lycoming Foundry 

& Machine Co.. Williamsport, Pa. When completed 
It u-lll be devoted to the production of automobile 

• iiglne castlnss. J. 11 McCoimlck is general m.*iniige’. 

Plans have been completed for the organization 
of the Franklin Die Casting Corp., Syracu.se, N. Y.. 

with a capital of $1,000,000. Howard L. Franklin 
Is to be president, H. C. Skinner, vice president, and 
r. E. Hull, secretary and treasurer. Hie companv 

will erect a plant. 

Tlie Jnigensnn Mfg. Co.. Waiipaea, Wls.. maker 
of brass specialties and gas engine pitrts, has Iti- 


LIFT TRCCKS.-—A 4-pagc folder is being circulated 
> 1 ) the BatTelt-CYavens Co., Chicago, In which the 
u*e of llft-triK‘ks in the core room is described. The 
folder Is entitled, "Sclentlflc Methods In the Core 
1‘nom." 

BOLTS—Tlie fMlumbus Bolt Works Co, Columbus, 
0. has puhHshcd a large catalog In which holts, 
nuts, carriage and airtomobile forglnga are described 
.tiid llliutratrd. (Vmplete apccIAirallons are given. 
One section of tlie liooklet contains aome Interesting 
data and tables. 

VALVES.—A cloth-bound IGGpage catalog, haa 
lieen published by the Nelson Valve Co., Philadelphia. 
In which bronze, Iron and steel valves, gate, globe, 
check an^ nonveturn valves ait described and Jllin- 
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creased Us capital bein $70,000 ta $360,000 and 
wJU Boend about baU of the new laaue for buildlngi 
and narhlooiy. P. J. JorgeiMOQ la preildont and 
general naiiagor. 

Ibo Production Foundrlea Co., Ann Arbor, Mich., 
recently Increased Ite capital IVpib $100,000 to $200,- 
000, In order to permit tho paynont of bonded ln« 
debterliitfSB and to provide funds for additions to Its 
plant. Enlargement of the works will not bo started 
until spring, und will eonsiat chiefly of an addition 
to the molding floor. 

Hte PullDi.^ Co.. Chicago, Is making eztenilve 
Improvcmeiita to Its esUbUshment. These Improve- 
meuta comprise tho erection of a 3-8tory building 
of appioxlmalely 203.000 aquare feet of floor 
space, a press bullduig. 80 x 200 feet and the 
remodeling of tlie Dnioii Fnmdy biiUdlnga, providing 
ttpproximulely 190.000 square feet of floor Qiaee. 

Tlie Uacliie Cuiifectloners* Machinery Co., Raelno, 
Wls., plans to erect a 2-slory building, 50 z 165 
feet and an adjoining stnfeture, ono story, 40 x 145 
feet. No new equipment for these buildings will 
he imeded ulher than a traveling crane for the l-Stoqf 
unit, whlfii will have about a 30-foot apan. Con¬ 
st met Ion will start as soon os Uie weather permits. 

Tile Flint Pattern ft Found y Co.. 519 Bush street, 
Flint, Mich , h:is plans for the erection of a pluit, 
40 x 100 feet. ,art two a*oriea. The Arst Aoor 
will be used ns a foundry, which will be equipped 
with foil, fu'iincea of gns or oil type, two coke Ared 
Junuit'cs, mo'.dlng machines, etc. Hie upper portion 
of the building will be devoted to the manuaetiiro 
of bronze bushings. 

The National Mallealile CaHtiiigs Co., Cleveland, has 
added anolher property to Its rapidly-extending chain 
of foundries, In the purchase of the plant of the 
Mlasourl Malleable Iron Co., East Rt. Louis, Ill., 
which has an annual capacity of 20,000 tons of 
iiialleahle-lron caslingN. Acqu'slllon of this plant 

gives the National Mallealde t'astlngs Co. Ave malle- 
alde-liuri found Ics. located at different cities 
throughout the ciiiiiitry. 

Aniioiiriremcnt of the organization of the Auto- 
mot he Foundry Co., at LaCrosse, Wls.. has been 

niiule, and the company has purchased a site on 
which It plans to erect a plant, 100 z 220 feet, 
contract for which haa hern let. Hie concern will 
specializr In the manufacture of motor paiia, cylinder 
heads and other auto engine puts, and hlMi-grade 
casting work. The conpw Is capitalized at $100,000, 
and 0. B. Dibble Is one of the officers. 

A piirtneish'p fo'merly composed of R. K. DeHart. 
IE II. Oil lion and H. L. Beaty, NaahvHIe, Tenn., 
has been discntlnued ana a company formed to take 

nter fhe plant and be known as the DeHart ft 

Ch’lton Machine ft Foundry Co. Hie company wllf 
oiienile an Iron foundry, a braes foundry and black- 
Kmlth and machine ahopa. Hie company Is capitalized 
.at $.50,000 and tbe Incorporators are 8. K. DeHart, 
Kallicrlne DeHart, I. M. DeHart. B. BL Cnuicb 
nnd H. L. Bea'ty. The company will probably be 
In need of equipment, but at this time Is unable to 
^late Its requirements. 


frated, and speclAcatlona, etc,, given. Tbe various 
valves are lllust rated. 

WOODWORKERR' VISE.-An liluslnited folder la 
being circulated by the Oliver Madilnery Go., Grand 
Rapids, Mich., in which a woodworking vise Is de¬ 
scribed and llluatrated. Hits vise, according to the 
folder, can be adjusted easily and speedily to any 
desired angle by a large hand operated collar and Is 
clamped into any tilted position by a rack bar. All 
parts are lirterchangeable. Hie folder also states that 
the vise may be set at any point In a 90 degree are 
and be ntmted and let at. iny point desired within 
the complete are of another drde at right angles 
with the former, without loosening the work fn 4ho- 
Jnwi. 
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Piston Rings Cast Centrifugally 

Molds Are Made in Round Cast Iron Flasks With Layers of Cores—The Castings 
Are Entirely Surrounded With Sand—Centrifugal Pressure 
Produces Iron of Dense Structure 

BY H. E. DILLER 


G HANGliS ill compo¬ 
sition and physical 
properties through 
manipulation in the 
melting furnace and subse¬ 
quent heat treatment have 
given a great impetus to the 
metallurgy of steel. Different 
melting mediums such as the 
bessemcr converter, the cru¬ 
cible furnace, the open-hearth 
and the electric furnace, have 
played important roles in the 
drama of better steel. How¬ 
ever, the metallurgy of gray 
iron has lagged behind. The 
cupola still is by far the most 
commonly used melting medi¬ 
um for gray-iron, although 
for many years the air fur¬ 
nace has been employed to a 
limited extent, and recently 
the electric furnace has found 
favor in a few exceptional 
cases. 

This notable difference in 
the development of melting 
mediums, heat treatment and 
metallurgy of the two prin¬ 
cipal ferrous products may 
be accounted for primarily by 
the influence of carbon in the 
metafs. The small por¬ 
tion of carbon in steel can 
be changed into pearlite or 
cementite and mixed in the 
steel with ferrite in various 
proportions to control the 
strength and ductility of the 
metal, while, in gray iron a 
variation in the total carbon 
cbntetrt dqes:, not make the 
marked different In strcingth 



Fia, i«-MRTAL IS pouaan into hie cvitisg op the im|d which is 

THEN BKVOLVSD AT A BATE WI|tCH fMmXA A OTStlwiuOAL 
PRBSOUBE OP AmOXiMATELT 100 PER SQUARE INCH 


that it does in steel. This is 
due to the large amount of 
either graphite or of combined 
carbon which must be present 
in gray iron. If the total car¬ 
bon is rec^uced too low in 
gray iron the advantage of 
ease in handling to a great 
extent is lost. On the other 
hand, if the total carbon is 
mainlaincd around the nor¬ 
mal amount found in cupola 
metal there is either 3,25 per 
cent graphite or that much 
combined carbon, or a mixture 
of the two in any propor¬ 
tion totaling about 3.25 per 
cent. This prccluaes heat 
treatment of gray iron with 
the exception of annealing. 
The heat treatment of quench¬ 
ing and drawing so frequently 
applied to steel, is impossible 
with gray iron on account of 
the high carbon content. 

However, advancement re¬ 
cently has been made in the 
metallurgical treatment of 
gray iron brought about 
through experiment and a 
study of the properties of the 
metal and its action under 
different conditions. Experi¬ 
ments made by the Wasson 
Piston Ring Co., Plainfield, 
N. under direction of John 
A. Rathbone, foundry man¬ 
ager, have developed some 
important facts in the metal- 
urgy of gray iron and also, 
evolved a method of casting 
piston rings by the centrifugal 
* process. Mr. Rathbone now 
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FIG. 3 -AT TIIK IJSS’T 
-MlCltOGItAFU UF 
rinu. CAST MKTAL 
SHOWING THAT MOST 
OF THK CARBON IH 
C 0 M « I N V. 1). BUT 
TilKItG ARE OCCA¬ 
SIONAL OF 

FREE CARBON AS 
ILLlJSTUATEil IN TIIK 
UPPER JllUllT-lIAMI 
CORNER 

FIG :i- -AT THE RIGHT 
-AFTER THE ClIllAiKH 
IRON WAS IIEATEII 
FOR A MINUTE OR 
TWO AT NI:AR 2000 
IJEGRRES FA HR. A 
LARGE PORTION OK 
THE COMBINKH CAR¬ 
BON SEPARATEll OUT 
AS TEMPER C^ARDON 
—THE UNETCHKU 
MUTIOGKAPH KKSEM- 
TILK.S A MICROGRAPH 
OF MALLE.VKLE IRON 



is with the 11. M. Lane Co., Detroit. 

Formerly, the coinmon niclhod of 
casting jifston rings, especially the 
smaller sizes, was from a long, cylin¬ 
drical pattern This gives a ca.sting, 
called a pot, from which a luimher 
of rings are cut in the machine shop. 
As may be seen this operation in¬ 
volves considerable expense, and in 
some shops it has been superseded by 
tiic method of cisting each ring 
separately. The latter process in¬ 
volves a considerable increase in the 
expense of molding due to the pro¬ 
portionately large amount of sand 
and of gates and risers lo the amount 
of metal in the casting. To lower 
the molding cost the Wasson com¬ 
pany decided to cast the rings in 
gray iron molds, frequently known as 
permanent molds. Ily this method, 
metal in the smaller rings became 
chilled. Some of the larger rings 
were not chilled when cast in a per¬ 
manent mold but enough of e\eiy 
lot was chilled, at least in spots, to 
make it essential that all rings be 
annealed before being iiiaeliined. h'or 
tliis reason, it was decKhd to ‘-tiuly 
the effect of annealing. Sotm* of the 
rings which were while, having been 
chilled through, were annealed. .M- 


thoiigh jn.illeable iron, which is also 
a white iron, requires a number of 
hours to he annealed, this metal with 
its Iiiglier silicon content was fountl 
to re]>reciiMtate out a large portion 
of its carbon on being heated a few 
minutes and allowed to cool in the 
air. Not more than 10 tnimitcs were 
recpiired to eool the metal to a black 
heat when it could be quenched in 
water without deteriorating effects. 
While this treatment changed a I'argc 
percentage of the carbon from the 
eomhined to the temper form and 
the metal became machinable, the 
annealed iron wa> not malleable and 
the hardness as determini‘<l by brinell 
test was 250 or a little less. 

A\)ti'd Annealmj Effects 

The iiiicrostrii'cture of the metal 
before and after annealing is shown in 
Ings. 2 and .S. In h'ig. 2 the white 
areas arc cementite and the small 
dark portions are pearlite. The dark 
spot which m'ay he noticed in the 
upper left corner is free carbon, not 
in the flake form of grapliile but 
rounded like teiiqier oarbon. Although 
the fracture of this iron shows white, 
there arc a few of these spots of 
free carlion scattered through the 


nictal. Analysis show'ed the follow¬ 
ing composition: Silicon, 2.40 per 
cent; sulphur, 0.104 per cent; phos- 
jjhoru*?, 0.65 per cent; manganese, 
0.1.5 per cent; total carbon, 2.91 per 
cent. Tractically all of the carbon 
was in the combined state wdicn the 
metal was cast. After annealing, the 
iron contains 2.86 per cent free car¬ 
bon and 0 68 per cent combined 
carbon. The free carbon is in the 
form know'll as temper carbon, as 
may he seen from Fig. .3 which is 
an nnelchcd micrograph. .'\fter an¬ 
nealing the sample has the appear¬ 
ance of malleable iron. The darker 
spots are the temiier carbon. An 
etched sample .sliows that the back¬ 
ground is mostly pearlite. IV-actically 
110 ferrite is present and there is a 
far larger portion of pearlite than 
is found in malleable iron, owing to 
the higher p<-'rccnlage of combined 
carbon in tht metal. 'I'liis amounts 
to 0 70 per cent on the average Some 
rings of annealed iron w'ere tried out 
in M pa.solinc engine but did not 
prove sncccs.sful because they lost 
their tension rapidly and wore ex¬ 
cessively. It w'as concluded that the 
heavy wear was due lo the rounded 
particles of temper carbon which did 



FIG. 4- AT THE LEFT 
-POT RINGS CAST IN 
THE S\NP HAP THE 
USUAL APPEARANl'K 
OF GRAY IRON WHEN 
MIGNIFIEP IfiO m- 
AMETEUS —AS MAY 
R E N 0 T H 1). THE 
GRAPHITE IS SEGUE- 
GATI':n IN LONG NAR¬ 
ROW FLAKES 
FIG. r, - AT THE RIGHT 
CENTRTFUG.XLLY* 
r\ST MKTAL HAS A 
SOMEWHAT PIFFER- 
E.NT APPEARANCE 
FROM THAT CAST IN 
THE REGULAR WAY - 
NOTE HOW MUCH 
MOKE CONPENSKL) 
THE GRAPHITE 
FLAKES ARE THAN IN 
FIG. 4 
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not give as good lubrication as the 
graphite found in gray iron. 

The results of the first annealing 
tests proved so interesting that fur¬ 
ther experiments were made to 
determine the eWeet of different an¬ 
nealing times and temperatures on the 
hardness of the metal. The results 
of these tests were as follows: 


'I'lmo of 


Temperature 

Brincll after 



Degrees 

annealing 

1 min. 


1S50 

250 

1 min. 


isriQ 

250 

3 min. 


1350 

241 

S min. 


2000 

238 

4.') w. 


IKOO 

2.50 

45 sec. 


IHUO 

250 

The hardne 

s.s of the different saiii- 

pies was 

so 

ncarly etiual after the 

foregoing anneals that it 

was decided 

to ropriat 

the 

test, using greater vana- 

lions in 

the 

time and 

temperature. 

This test 

gave the following results: 

Time of 


TcmpcrAUirc 

Brincll lifter 

amiciiliriK 


Degn-es 

annealing 

sw. 


ISOO 

242 

45 See. 


1S50 

250 

1 min. 


l')00 

242 

1 min. 1.5 SCI’. 


iiirio 

23.5 

1 min. :IU sec. 


2000 

235 

2 min. 


21 mi 

242 

:• in In. 


2200 

200 


Samples from each set of both lots 
were iiolishcd and eXcimmod under 
the microscope. All samples Iiad 
approximately the same appearanci* as 
the micrograph, shown* in Fig. 3, 
which has the carbon precipitated out 
in the rounded form instead of m the 
form of flakes. 

Ilitlher Carbon lifferts ' 

Tests then wen* made with iron 
higher in carbon and lower in silicon 
cOTilent. This iron was of the follow¬ 
ing composition: 


Silicon . I Hi 

Snlphiir . O.UHl 

lMi(is|ihiinis . 0 flS 

MHiiKiiiiese . 0 ;17 

Tutiil carbon . 


The following table giving the hard¬ 
ness numbers of samiiles of this iron 
annealed at different leiiipcratiires and 
for various durations of time shows 
that sin increase of time or tempera¬ 
ture or both does not decrease the 
hardness, but on the contrary the 
oppo.dtc seems to be true, as may 
bo seen. 


Time of 

Temperature 

Brlnell after 

anuosling 

Degreca 

annealing 

5 mill. 

1900 

27.3 

4 mill.. 

1850 

273 

3 min. 

1850 

273 

2 min. 

1800 

250 

1 mill. 30 aec. 

1700 

250 


These rings also wore polished and 
etched and showed the same structure 
as the other annealed rings. The 
rounded form of the free carbon, hav¬ 
ing been shown by the practical tests 
in a gasoline motor to lack the lubri¬ 
cating (iiialitics of the flaked graphite 
in the regular gray-iron castings, it 
was decided to endeavor to bring 
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this temper carbon to the graphitic 
form. This was sought by redis¬ 
solving it and again precipitating it 
out. As some of the rings already 
annealed had been heated lo a mushy 
state it w'as determined that even a 
higher temperature would be iicccs- 
''.'iry lo redissolve the temper carbon. 
I’ieces of rings were placed in a 
'.ilica crucible and be.itcd until the 
metal settled to tlic bottom of the 
crucibb? in the form of a button. 
'I'lie crucible then wa^. taken from the 
furnace and allowed to cool in the 
air A microscopic examination ol 
the metal showed the carbon to be 
still in the rounded form of temper 
carbon. A second lot was melted and 
held in the melted state for 1]/^ 


minutes before being allowed to cool 
in the air. l/pon examinalion, no 
graphitic carbon was found in this 
sample. .'\ third sample was melted 
and kept in the furnace for tlircc 
minutes. After being cooled in the 
air this sample eontaincfl a portion of 
its carbon in the graphitic form a.s 
was shown by the iiiiscroscope. 

Chill ^fay be l•.llnlinat^'d 

From the tests made by the Wasson 
company it developed tliat cliilh'd iron 
wliicli is hard and contains almost all 
of its carbon in the combined state 
ran be made fit for machining by 
annealing. However. tlie carbon 
scparale.s out as temper carbon and 
docs not give the iron the lubrication 
which is obtained when the carbon 
is in the graphitic form. This makes 
vSiich metal unfit for use in pi.ston 
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rings. The carbon change begins 
above tlie critical temperature, about 
1300 degrees Fahr. and continues up 
to 2000 degrees tvheii the maximum 
amount of carbon is precipitated. The 
maxiimim has been found to be about 
per cent of the total amount of 
carbon in the metal. Thu.s an iron 
with 3 per cent carbon, which w'ould 
be practically all combined carbon in 
the chilled state, will contain approxi¬ 
mately 2.40 tier cent temper carbon 
and 0.60 per cent combined carbon 
after being annealed a few minutes 
at 2000 degrees Fahr. It also was 
.‘.hown that this temper carbon which 
separates out between 1300 and 2000 
degrees Fahr, cannot be turned to 
the graphitic state until the iron is 


actually melted for a ^pace of time. 
These experiments convinced the 
company of the impracticability of 
casting piston rings in permanent 
molds. 

One other method of ca.sting piston 
rings seemed to offer encouragement. 
This was some form of centrifugal 
process. A small section of the shop 
was equipped lo conduct experiments 
with tills method. The results ob¬ 
tained were, so saliskietory that the 
et)mi>any deeided to extend its opera¬ 
tions along tills line 
The experimental department uses 
tw'o crueilde melting furnaces of the 
tilting type, furnished by the Monarch 
Knginecring Co. Baltimore, These fur¬ 
naces are heated by oil. The one is 
titled with a crucible which will con¬ 
tain 180 pounds of metal in a heat, while 
the other i.s somewhat larger, accommo- 



Fin. S THE METAL IS MELTET) IN A TILTINO CRUCIRU: FURNACE APFEH H-WlNCi BEEN BROKEN 
FINB-CHAKCOAl. IS ADDKP Tl) THE LADliK TU IMtKYEM LOSS OF CARBON 
IN THE. .Mmi. BV OXIDATION 









THE FOUNDRY 


dating a crucible which will hold 4.S0 
pounds of iron. Experience has shown 
that crucibles will last slightly more 
than 10 heats, on an average. Scrap 
piston rings and gates and risers are 
the only stock used. This insures uni¬ 
form metal from one day to the other 
and is highly important hecaus^: the 
pccning machines which hammer the 
piston ring and cause it to take its 
shape arc set for a certain kind of 
metal. If the metal should vary from 
day to day the machines would form 
rings which would not be truly round 
and it would be necessary to readjust 
them frequently. 

All of the scrap is broken into line 
pieces before being charged. In this 
condition it will melt quicker and more 
can be placed in the crucible in the pri¬ 
mary charge. Some of the broken scrap 
may be seen in the foreground to the 
left in Fig. 6, which shows one of the 
furnaces and two of the crucibles which 
are used in it. The cover of the fur¬ 
nace which has a circular hole fits down 
around the upper edge of the crucible 
whicii is closed with a loose-fitting 
cap. This arrangement prevents the 
flame from striking the metal in the 
crucible. The crucible is filled as full 
as possible with rncial at the start and 
some cliarcoal is added. After the 
metal settles in tl\e crucible on melting 
more metal and, if necessary, more 
charcoal is added. .\t the end of the 
heat charcoal is floating on top 
of the melted metal. In this 
way the iron is kept thoroughly 
deoxidized and saturated with 
carbon. This practice brings 
the total carbon in the metal 
to about 3.50 per cent. The i 
other metalloids in the iron are: I 
Silicon, 1.90-2 per cent; sul¬ 
phur, 0.1 per cent; phosphoru.s. 

0.8 per cent; and manganese, 

0.5 per cent. The carbon is 
divided into approximately 0.75 



Fu; 7 -foi:k ui.n(js .\uk cast i.\ the s.\me 
MOUI NOTE the VEHTICAL ItUNNKRS 
Wiiiril ACT A8 FEF.DEK8 

per cent combined carbon and 2.75 per 
cent graphitic carbon, but varies 
slightly according to the section of 
the ring into which it is cast. One 
of the important points in the proc¬ 
ess has been found to be the tempera¬ 
ture of the metal when poured. It was 
learned from experience that metal 
poured below 2600 degrees Fahr. will 
form an imperfect ring. To t»'‘>t tlie 
temperature of the iron a No. 15 seger 
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cone which melu at 2606 degrees Fahn 
is placed on the bath and the metal is 
not poured until the cone is melted. 
Daily experience has taught the melter 
to gage this temperature accurately and 
the cone now is used in the ladle only 
once a week. 

Piston rings from 8 to 29 inches 
in diameter have been made on the 
centrifugal machines. Two of these arc 
installed. Rings up to 17 inches in 
diameter are cast in the smaller ma¬ 
chine and the larger rings are cast in 
the other machine. The smaller ma¬ 
chine with a mpld ready to cast, is 
shown in Fig. 1. Molds are carried 
to the centrifugal machine by a chain 
hoist operating on an I-beam as shown 
to the right. For different sized rings 
different speeds of revolution are re¬ 
quired as it is endeavored to revolve 
the flask at a speed which will produce 
a centrifugal pressure equal to 100 
pounds per square inch. This requires 
on an average a speed of 300 revolutions 
jjer tiiiiiiite. 

^ To obtain the different variations from 
this speed a friction cone drive shown 
in the upper piortion of Fig. 1 is em¬ 
ployed. The variation of speed is .se¬ 
cured by moving a leather belt along 
the cone. This belt extends around 
the rear, or driving cone. As this belt 
is moved toward the small end of the 
driving cone this cone must make more 
revolutions to turn the driven cone 
one revolution and thus the 
speed may be varied. The cones 
arc moved together to start the 
machine and the belt around the 
driving cone is thus pressed 
against the loose cone which it 
drives by friction. Five sizes of 
cast iron flasks are employed. 
Ill the smallest one, rings arc 
made from 8 to 12 inches in 
diameter; the second size is used 
for rings from 12 to 15 inches 
in diameter; the third for rings 



Fia. 8—ABOVE—A LAYER 
OF FLAT CIRCULAR DIRHS 
IS LAID AROUND THE 
BOTTOM EDUR OK THE 
FLASK AND THE CENTER 
COVERED WITH LOAM 
FIG. 9—AT THE LEFT- 
COKES ARE L.V1D UP I.N 
TIERS—TWO HOLES FOR 
THE RUNNERS ARE PRO- 
VIDKD IN EACH SECTION 
OF (^RK 

FIG. 10—AT THE RIGHT— 
—THE CORES ARE NOT 
PASTED BUT AFTER THEY 
ALL ARE ASSEMBLED A 
CAST-IRON RING 18 BOLT¬ 
ED TO THE FLASK TO 
HOLD THEM IN PUCE 
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from 1SJ4 to 17j4 inches in diameter; 
the fourth for rit\g8 from 18 to 22 
inches in diameter, and rings from 
the largest size flask range from 22 
to 29 inches in diameter. An empty 
flask is shown in Fig. 12. To make 
the mold the inside of the flask is lined 
with cores which are held down by a 
circular cast-iron ring as illustrated 
at A in Fig. 1. This ring is attached 
by bolts through the holes in the flanged 
rim, which may be seen in Fig. 8. 
The cores are made in sections, five or 
six sections of a core being required to 
make a complete circle, depending upon 
the size of the ring to be cast. Six 
circular layers of cores form a com¬ 
plete mold for four rings. The cores 
are made of sharp sand with an oil 
binder. A rollover core machine built 
by Henry E. Pridmorc, Chicago, is 
used. At present three cores are made 
at once in a wooden corebox but later 
metal boxes will be provided and five 
cores will be turned out at a time. 

In building up the mold a circle is 
first made with cores like the one 
.«hown at A, Fig. 11. This core is 
^^>-inch thick and from 3 to 35^ inches 
wide, according to the size of the ring 
to be made. The length is such that 
five or six cores will complete the circle, 
as has already been mentioned. This 



gas flame. J^tcr the flask is set on 
bricks and a gas flame is placed under¬ 
neath it until the entire mold becomes 
thoroughly dried. This is only a tem¬ 
porary arrangement, which will be dis¬ 
placed later by oven drying. A con¬ 
tinuous oven will be built through which 
the molds will be carried on an endless 
chain. 

When the mold is dried a row of 
cores similar to the one shown at B, 
in Fig. 11, is laid around the edge of 
the flask with the face which is shown 
in the illustration turned down. The 
groove in this core layer forms a pis¬ 
ton ring. Above this three more suc¬ 
cessive layers arc laid using cores sim¬ 
ilar to the one shown at D, Fig. 11. 
Like the first layer these three layers 



pin of the centrifugal machine for tast¬ 
ing. Metal is poured into the center 
of the flask after -which the machine 
is started and the mold is revolved. 
The amount of iron to be placed in 
each mold is gaged close enough for 
practical operation by the quantity in a 
hand ladle used for pouring. Should 
the iron poured into the flask fail to 
fill the mold, the risers are not rounded 
out, as may be seen at A, Fig. 11. How¬ 
ever, this does not affect the casting 
unless the amount of metal is so scant 
in the runners that it does not feed 
the castings properly. On the other 
hand, should too much be added to 
the flask, the metal does not all enter 
the mold but the excess stays around 
the inner edge of the mold and easily 
can be broken off when the mold is 
dumped and the castings cooled. The 
excess metal is prevented from flowing 
over the top of the mold by the cover 
core. This core, as may be seen at 
Fig. 11, is wider than the other cores 
and so extends further into the center 
of the flask and forms a wall or rim 
which prevents spilling over the edge 
of the flask. 

When the mold starts to revolve the 
molten iron is in the center, as has already 
been stated. The machine is revolved 
at a speed to give a pressure equal to 



VIG. n KINGS, OK COKER AKK SET IN LAYERS TO FORM THE CASTINOS-THE A|KTAL GOES THROUGH THE n\TK\i AT Y INTO THE RUNNERS KORMEU 
BY THE HOLER IN THE CORES—FROM THE RUNNERS THE METAL GOES TO THE fARYINGS THROUGH THE GATES, Z, 

WHICH ARE IN EVERT COKE EXCEPT A 


circle of cores serves as a guide for 
putting in the sand bottom. The bot¬ 
tom is made after the flask has been 
rubbed with core oil. The sand used 
is a mixture of sharp sand with fire¬ 
clay, dampened to make it cohesive but 
not sticky. It is tucked in by hand and 
scraped flat, level with the core, after 
whicli it is slicked with a trowel and 
the excess is .thrown out. A mold at 
this stage is shown in Fig. 8. The 
cores around the edge at the bottom 
of the flask are slightly darker than 
the loam towards the center. The pin 
indicated by the light circular area in 
the center is a part of the flask. It 
covers the hole in the bottom which 
is provided for screwing the flask to a 
center pin in the base plate of the cen¬ 
trifugal machine. 

After the loam has been molded in 
the flask, the bottom is washed with 
graphite, and then skin dried with a 


are placed with the groove down. Once 
a week a laj'er of cores like the one 
shown at C is substituted for one of 
the layers of cores, D. As may be 
seen from the illustration the core, C, 
forms a long rectangular piece. As 
there arc six of these cores in a circle, 
si.x of the rectangular pieces will be 
cast. These are used as test bars. 

A core as illustrated at II, Fig. 11, 
is laid on to of the four layers of 
cores which form four piston rings, or 
three rings and six test bars if the 
test-bar cores have been used. On top 
, of the core li, a layer of cores,^ /f, 
is laid to act as the cover core. No 
paste is employed but the cores are held 
down by a cast-iron ring bolted to the 
top of the flask. A n\old partly made 
IS illustrated in Fig. 9, while one ready 
for the east-iron cover ring is shown 
in Fig. 10. » 

The flask is screwed to the center 


100 pounds per square inch. The metal 
thus is forced into the mold through 
the only gates provided, which are in 
the lower tier of cores. These gates 
may be seen at Y, Fig. 11. It may also 
be noted that similar gates are not 
provided in the other cores as indicated 
in D, Fig. 11. Flowing through these 
gates the metal rises in the runners 
formed by the holes in the cores and 
through the gates U. in cores B, C and 
D, Fig. 11, to form the castings. 

The mold is spun for about 15i min¬ 
utes by which time the metal has set. 
The flask is then removed from the 
machine and another put on. The mold 
usually is dumped at once and the flask 
returned to the molding floor, after flrst 
having been cooled with water. In 
this way only enough flasks are needed 
to take care of one charge of iron 
in each of the two furnaces. New molds 
are made each time while metal is melt- 
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\nfi in the furnace. Before the mold 
is dumped the circular cast-iron cover 
is unbolted and removed and a large pro¬ 
portion of the cores which have not 
been broken are recovered lor use a 
second time. 

A simple way of making a mold when 
it is inexpedient to make a core box 
is illustrated in Fig. 12. In this ca.se 
only a few rings of a .speiial si/e were 
desired. Instead of making a cure box 
to produce cores for casting ilie rings 
separately, a lining of sand v\itli a 
groove in it wa.s swept with the crudely 
made sweep shown in the illustration. 
Although this .sweep is constructed in 
the most simple manner, it performs its 
function credibly. When tlie mold was 
made a top core was placed and a cast- 
iron plate was bolted to the lop of the 


difficulty was encountered due to shrink¬ 
age near the gates. This was overcome 
by illc^ea.^ing the size of the runners 
which now act as feed head.s. 

I>riefly, the Wasson company finds in 
this process that the molds made in 
dry sand produce better rings, with all 
the benefits of dry-sand casting. The 
metal is cast under pressure and has a 
<Io>cr grain with greater strength. The 
loss due to dirty im-tal or other causes 
is small, as is also the pereentago of 
metal in gates and riser. Much less 
.sand is handled in making the mold. 

The metal when cast in regular sand 
molds has a tensile strength from 20.(K)0 
to 25,000 pounds per squaie inch, while 
metal cast in the centrifugal machine 
will stand a pull of from 20,000 to 34,(K)0 
IK muds per sipiare inch. 'J’ests are 


other dirt which may be present is held 
back in the risers. The success of the 
centrifugal method of casting piston 
rings has led the Wasson company 
to contemplate the installation of an 
electric furnace for melting the metal, 
to provide greater melting capacity. 

IfandHing Manufacturers 
to Hold Meeting 

The Material Handling Manufacturers* 
a.ssociation will hold an open convention 
at the Waldorf-Astoria hotel, New York, 
on Keb. 20-27. Manufacturers from any 
pari of the United States will be wel¬ 
come, especially companies inanufactur- 
ing overheail. locomotive, gantry cranes, 
hoists, winches, portable, gravity and 
power eonveyor.s. industrial trucks, trac- 
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flask. The mold then was ready for 
casting. Kxtra machine work was re¬ 
quired to cut the rings from this pot 
ca.sting, ami to turn off the extra metal 
which it was necessary to cast in the 
inside of the ring, in iinler to com¬ 
pensate for any variation in the amount 
of metal poured into the flask. 

By the centrifugal method of mold¬ 
ing as now practiced the casting is 
entirely surrounded by sand which pre¬ 
vents irregular cooling and chilling. A 
mold made of cores which did not en¬ 
tirely surround the castings was tried 
in the earlier cxperimtMUs. It was made 
as illustrated by the section of cores 
shown in Fig. 13. This also shows the 
appearance of the liiiished castings, 
bound together by the cylinder formed 
by the surplus ini-tal necessary to in¬ 
sure a .sound casting. When molds 
first were niaile with the cores entirely 
surrounding the metal in the castings, 


iriadc on te.st bars cast a.s already de¬ 
scribed. Thc.se bars are x >4 x VA 
inches and arc machined for testing to 
a section x •>:i-inch for a 2*inch 
length. The dmsc strnctiiro given to 
the mclal by the pressure from the cen¬ 
trifugal force is illustrated by the micro¬ 
graph, Fig. 5, which may be contrasted 
with Fig. 4. The latter is a micrograph 
from a ring cast in a sand mold. The 
graphite in the ccutrifugal-cast metal is 
shown to DC in smaller particles and 
more evenly distributed than in the sand- 
ca.st metal. 

The loss from defective castings in * 
the centrifugal casting method will aver¬ 
age 2 per cent which is much below 
the average loss obtained under the 
common method of casting piston rings. 
This loss may be accounted for partly 
by the fact that the heavier metal is 
thrown forcibly to the outside by the 
centrifugal pressure and any slag or 


tor-^ and trailers, bulk handling ma¬ 
chinery, elevators and all forms of 
equipment and supplies used in the con¬ 
struction and operation of mechanical 
handling machinery. 

Arrangements have been made to hold 
a morning busine.ss session on Friday, 
Feb. 26, w'hicli will be followed by a 
formal luncheon at the Waldorf-Astoria. 
'I'he afternoon session will be devoted to 
papers and discussions on mechanical 
handling problems. A number of papers 
will be illustrated by moving pictures, 
showing views of some of the latest and 
largest installations. 

Reservations for the luncheon may be 
procured from W. J. L. Banham, Otis 
Klcvator Co., New York City; Chas. A. 
Rohr, General Electric Co., New York 
City; Richard peven.s. Brown Hoisting 
Machinery Co., New York; or from the 
secretary and manager, Zenas W. Carter^ 
35 West Thirty-ninth street, New York. 





Advantages of Uniformity in Costs 

An Accurate Cost System Based on a Uniform Plan is Only Successful 
When it Serves With Equal Fidelity the Sales, Production 
and Financial Departments 

BY C. E. KNOEPPEL 


Q ERHAPS the greatest prob¬ 
lem before Arricric:m industry 
today is that of determining 
accurate cost of production. 
Industry is beconiing so complex, tax 
laws arc so intricate and the matter 
of accurate returns are so important 
that the concern operating without 
knowledge of costs, is in the worst 
possible position to conduct its busi¬ 
ness to the best advantage. Another 
and perliaps the most important rea¬ 
son why co.sts must be accurately 
ascerlainetl, is to enable the manu¬ 
facturer to determine just w^hat he 
can do in the way of increasing wages 
-iiid arranging for profit-sharing plans. 
Hr must know where he stands with 
reference to his production costs 
'riicre are three factors which 
whether considered separately or in 
combination, can cause distress to an 
irdn.strial concern. '^Ibese are: 1 ,ack 
of systematic ])roduclion methods, 
failure to ascertain accurate costs, and 
lack of uiiilormity in costing or in 
bidding on work. 

Comparison Not a Sofution 

It is difiicuU to bring about agree¬ 
ments as to prices but a careful study 
of the .situation leads to the conclu¬ 
sion that agreement as to price is 
not neces.sary. The comparing of bids 
is not altogether an essential. Com¬ 
bination to control a local situation 
is not the solution. There should be 
such uniformity in ascertaining and 
compiling costs and making estimates 
as to insure against wide differences 
ir prices. Every manufacturer who 
furnishes a product of good quality 
and who can make reasonable deliv¬ 
eries is entitled to his share of the 
available business at a fair and rea- 
.spnaible jnargin of profit. Any con¬ 
cern which purcha.scs a product below 
the cost of' production is enjoying 
something to which it is not entitled 
and which really belongs to the man¬ 
ufacturers of the particular product. 

If, after providing uniformity and 
accuracy in cost keephig, a concern 
finds that it is con.<sistentIy higher in 
its bidding than others, it can only 

Abntract of paper prcspnled at tlie anmiiil mrpttiiR 
of ttie American F\)un(lfymen’8 oasorktlon, Philadel- 
piili. ITm author, C. R. Knoeppel Is connected 
with C. K. Knoeppel k Co., New York. 


mean that it is not operating effi¬ 
ciently, or that it is adding too much 
profit to its costs. Knowing these 
thing.s, the company is in a position to 
check up its spots and determine 

where the faults are and then correct 
them. Uniformity in costs means in¬ 
telligent competition as well as fur¬ 
nishing a mean.s for increasing oper¬ 
ating results. Many manufacturers 
admit that they have no objection to 
the hardest kind of roinpetitioii when 
they know that their competitors arc 
operating inlelligcTitly along uniform 
lines and with full knowledge ot the 
tiuc conditions. 

Recently a concern contiacted to 
furni.sli c.i''tlngs at $2.85 per 100 
pounds. When it became ajjpareiit 
that money was being lo.st .some¬ 
where, an investigation was made 
with the result that tlK actual co.st 
ol this p.irliciilar work wa.s found to 
be between $4 and $5 per 100 pounds. 
This naturally brings up another 
]joiiit. Not only does the buyer profit 
to the extent uf the difference be¬ 
tween the co.st to the fonndrynien 
and the price the buyer pays but he 
will expect .*onie of the other foundry- 
men when the present contract ex¬ 
pires, to furnish him castings for a 
])rice not much in excess of $3 per 
100 pounds. If he. cannot get a quo¬ 
tes tion nOfir thi.s figure he will ^idver- 
tise his reqinrement.s until some 
foundryman who must have the work 
at any figure, or who docs not know 
his exact costs, will give him a bid 
that is satisfactory, and as a result 
the hone.st, intelligent foundryman is 
placed at a decided disad\antage. But 
was not some foundryinan to blame 
in the first place? 

Crowding Bidders 

A manufacturer wires that he is 
in the market for casting.s, offers 
prints and specifications and the 
fciindrynian makes him a bid on the 
vvork. I.ater the manufacturer tells 
the foundryman that his price is too 
high and that as long as he cannot 
give a better price the manufacturer 
will be forced to place his contract 
elsewhere. The manufacturer no 
doubt advanced the same argument 
to all who bid on the work. It is 


often done. He is secure in his be¬ 
lief ,that each one is in ignorance of 
tlie prices quoted by the others and 
as a general rule he is in a position 
tc .say that he ha.s an even better 
price than the lowc.st quoted. The 
result is that the contractor not only 
bids against the others but worst of 
all he bids against himself. 

Men go into business to make 
money and to do this there must be 
profit.s. There can be no profits un¬ 
less costs are le.'^s iban prices. There¬ 
fore costs should be known. The 
accounts should show what it costs 
to run a biiiness. If costs are high 
tlie system should show where they 
are high aiul why they are high. An 
average cost means nothing at all 
except that some casting.s cost les.s 
and .some co.st more. A true cost 
system should show how much more 
and how imich less.. 

ihi if or mi ty Iissr n t ia I 

All agree to some extent that cost 
accounting i.s necessary, but there is 
something more important, however, 
than for each to have a good cost 
system. Tlie basi.s for co.st.s should 
be uniform so that all will figure 
along the same general line.s Even 
if 10 factories should put in cost 
systems, as i omplctc as 10 different 
experts could make them, a.ssuming 
tliat each one was different from the 
others, the net result to the individ¬ 
uals and to the industry would be 
worthless and lime and money would 
be wasted. 

It has been found by experience that 
unless four principles are incorpo¬ 
rated in co.st systems, they fall far 
short of performing their real func- 
lion.s. These principles arc: 

A cost system to be of the greatest 
possible value to a business must 
serve the three principal division.s ' of 
the business, namely sales, production 
and financing. 

It is necessary to predetermine the 
time and cost of every job and to 
control production so as to watch 
fluctiialions and exceptions with a 
view to reducing costs, while the 
work is being done. 

Krom the* standpoint of estimating 
and business getting, costs can only 
be u.scd to advantage as a rule when 
the plant is operating at or about 
normal capacity. By normal is meant 
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fiom 80 to 90 per cent of the pos¬ 
sible capacity of the plant. For this 
reason while providing for actual 
costs, standardization of cost rates, 
especially overhead rates, should be 
arranged for in order that estimates 
may be more uniform and the costs 
made of real value to the sales and 
production departments. 

Cost finding should be arranged so 
as to make the most complicated 
work net the greatest rctiuns in profit. 
As the time of workmen and equip¬ 
ment are the .productive investineiit in 
a budincss, it stands to reason that a 
man should get more for a job tak¬ 
ing $300 in labor than one costing 
$150 for labor, and the cost keeping 
and price making should reflect and 
reconcile these diiTercnccs. 

It is not sufficient to have a sys¬ 
tem which may be ,peifect from the 
financial standpoint, but which gives 
the production division of the bii^^i- 
ness so little in the way of available 
cost data as to make it impossible 
for it to assist in reducing costs, nor 
is the cost data of assistance to the pro¬ 
duction division if the cost informa¬ 
tion is presented so long after the 
operation which the figures represent 
as to make it next to impossible for 
a man to remember what caused the 
fluctuations. Certainly there is no 
advantage to the sales manager if he 
can only rely on the cost figures 
when the plant is pperating at normal 
capacity. 

Vinancial or liufjincvrhig Costs 

In a certain plant both the treas¬ 
urer and the production manager 
wanted a cost system, but eacli one 
wanted a different kind of a system. 
'J'hc treasurer wanted a fmaiici.il ac¬ 
counting sy^cm to show his directors 
where the money was spent, and why, 
iT<aking the shops fit with his plans 
irstead of basing his work on manu¬ 
facturing conditiiins. 'I'lie production 
manager on the other hand, advanced 
lie arguniei’l that he was employed, 
first, to get out production as lap- 
idly as possible, next tc keep the 
expense down to a miiiimiini and 
finally to render a proper account¬ 
ing for the lime and cost put in on 
work. In other words, the one 
wanted financial costs, and the other 
engineering costs. The one wanted 
to be a historian delving into the 
past, while the other preferred to he 
a prophet looking into tlic futuic. 
One would make cost a prime con¬ 
sideration of the business and the 
other would make it a part of manu¬ 
facturing. The production manager 
was right. 

If a careful estimate is made prior 
to starting the work, it offers some¬ 
thing to aim at and enables a con- 


THE FOUNDRY 

slant check on results during the 
time work is being made. Knowledge 
of actual costs may serve to enable a 
man to do better next time, but pre¬ 
determination will assist materially in 
keeping costs within certain limits. 
Duiiiig the early part of 1908 the writer 
took charge of a large plant in J*cnn- 
sylvania, comprising a .structural shop, 
iii.'icliinc shop and foundry. '['he 
burden accounting employed at the 
imie gave the machine shop more 
profits than it was entitled to, while 
the structural shop was showing 
profits less tliaii those actually made. 
The foundry was selling castings to 
the machine and structural shops at 
actual cost, which did not include 
any proportion of the overhead ex¬ 
pense of the company. In the changes 
that followed, each department was 
put on its own feet through the 
books of the company, with pro¬ 
vision for monthly profit and loss 
slateuients At the time the iiielliods 
were introduced in the concern in 
question, the business was making 
very little money. Its sales were 
not large and it was a heavy bor¬ 
rower, with a pattern account far in 
excess of riMl value. It had a bond 
issue hanging over its head. Today 
this pl.inl vMth two additions, is do¬ 
ing a capacity business, making ex¬ 
cellent profits and ileclaring dividends. 
It is discounting its paper and has 
retired its bonds, while the pattern 
account is where it belongs. 

flic theory which the author had 
in mind w^as that the greatest volume 
of business could be secured only 
when the plant waa operating at about 
normal. With high production mean¬ 
ing lov\ cost, and low production high 
cost, under the usual method of ac¬ 
counting it meant that the sales and 
cost divisions came into conflict both 
when costs were high, which operated 
against obtaining bii.siness, and when 
costs won- extremely low due to 
.ihiionnal husincas, which resiillod in 
f|Motirig prices lower than would be 
necessary to secure the business. 

^^ust Meet the Test 

A coiieerii is in business to sell. 
It may make what it can sell, or .sell 
what it makes, but selling is the 
fundanieiital basis of any hu.sinc.ss, a 
point which many accountants and 
industrial engineers seem to forget. 
If, as a sales manager, I cannot sell 
goods because due to conditions being 
below normal my prices arc too high,' 
or because of an abnormally high pro¬ 
duction my prices are lower than I 
know I can get for my goods, I 
don’t need to be an industrial engi¬ 
neer' nor an accountant to know that 
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something is radically wrong with 
the whole thing, both in theory and 
in practice. 

With standard rates, however, re¬ 
flecting normal conditions, I am as¬ 
sured against loss of business on the 
one hand and loss in prices on the 
other. I know also that on this basis 
the line which is profitable in the 
shop will show profits, whereas 
through Oiperating on a low produc¬ 
tion basi.s the increased overhead will 
not only wipe out the profits, but 
make the line show a loss. 

The most advanced doctrine of 
management is that the unit sold 
is really the time of equipment, the 
lime of the workmen, the time money 
is tied up in materials, the time of 
clerical help, the time of storing 
materials in a given place, the time 
of making rigging, the time of trans¬ 
ferring materials from one place to 
another, and the time of inspection. 
If there are delays or enforced idle¬ 
ness at any of these points the result 
will be high costs, which make for 
high prices. 

fiifjht Points Urged 

The eight requirements for foundry 
cost system are: 

Cost of labor and material should 
be accurately determined and properly 
classified. 

The expenses of a business or over¬ 
head or burden as it is called, should 
be carefully compiled and classified. 

The apportionment of overhead to 
production must bo arranged on some 
basis as will not make the cost of 
heavy work too high nor the cost 
of the light work too low, otherwise 
the result will be loss of .sales on 
heavy work and plenty of light work 
at low prices. 

Tho.se who purchase castings should 
pay most for those which cost the 
most to produce, as reflected by the 
time taken to produce them. 

Costs vary with productivity by 
which is meant the relative amount 
produced per man per day. The 
work of a man producing a ton per 
day costs less per 100 pounds than 
that of a man who produces only 500 
pounds per day and the cost should 
reconcile this difference. In other 
words, consideration should be given 
to the fast and slow moving jobs. 

Costs should be classified according 
to whatever plan will be.st meet the 
particular conditions. This can be 
done according to classes of work, 
kind of molding, separate patterns 
and classes of patterns, kind of cores, 
character of cleaning, according to 
departments, and by classified weights. 
Provision in all ca.scs should be made 
for determining the cost of individual 
patterns. 

Costs should be placed on a 30-day 
basis offering 12 opportunities per 
year for locating and correcting faulty 
conditions. 

Costs should be based on standard 
rates for the various items in order 
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to ei|able a foundry to operate and 
make^ prices based on normal condi¬ 
tions. 

With the four principles incorpo¬ 
rated in the cost system, and the 
eight requirements met, the following 
may be expected as results: 

Elimination of guess work in price 
making. 

Knowledge that all items are in¬ 
cluded. 
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The right kind of a basis for pre¬ 
determining production rates and 
costs. 

Intelligent apportionment of over¬ 
head. 

Comparison of work between dif¬ 
ferent plants. 

Close watch on work running over 
estimates 

Discouragement of price cutting. 

Better prices. 

Stronger institutions financially. 

Valuable data. 

Betterment to the entire industry. 
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In presenting this argument more 
attention has been paid to principles, ' 
laws and economic considerations 
than to the methods and forms, which 
after all are only incidental consider¬ 
ations. 

If the basis of investigation is right, 
the factors have to do with gathering 
and compiling cost data are easily 
within the control of any competent 
cost accountant or organization spe¬ 
cializing in cost accounting 


Composition Alters Properties of Copper 


I NFLUENCES governing the 
physical condition of copper 
are outlined in a paper pre¬ 
pared for the February meet¬ 
ing of the American Institute of Mining 
and Metallurgical Engineers, by Frank 
L. Antisell, superintendent of the Rari¬ 
tan Copper Works, Perth Amboy, N. J. 
Ill discussing the pitch and set the au¬ 
thor bays that ihe appearance of the sur¬ 
face of the copper when cooled is con¬ 
sidered as to its pitch, or the general 
contour of the surface and the shape, 
which may vary from a concave to a 
convex. The set, is* the detail appear¬ 
ance of the shape, the wave-like struc¬ 
ture. When the shape presents a con¬ 
cave surface, it is known as low pitch; 
a convex surface is known as high 
pitch or tough pttih, and a level surface 
IS called flat pitch. The set of the cop¬ 
per IS, in a very large measure, directly 
related to the pitch; and so intimately 
arc these characteristics connected that 
they are often used as synonymous terms 
by the refiner when he is speaking of 
well-refined copper. If, however, he is 
speaking of unhealthy or improperly re¬ 
fined copper, he will define both the 
pitch and the set. The character of 
the set will show whether the copper 
is low pitch but healthy, or low pitch 
but unhealthy and must be refined again. 
High-pitch copper is usually described 
in terms of the set. If the set is very 
close and even, the copper contents are 
about 99.95 per cent. This- close set 
cannot be produced on a shape with a 
low pitch. 

The influence of oxygen is discussed 
by the wHCer who calls attention to the 
fact that metallurgically, the copper pre¬ 
sents the best general characteristics 
when shapes of a certain size present a 
slightly convex contour, high pitdi, with 
a good set and close grain. While a 
shape of a certain weight presents a 
satisfactory appearance, it does not fol¬ 
low that larger or smaller shapes will 
be the same. 'As a general rule, the 
thidier the ShiMk the \vS oxygen 1$ per¬ 


missible in It; the thinner the shape the 
more oxygen may be present. Oxygen 
is, therefore, often spoken of as a medi¬ 
cine for copper, it being used to regu¬ 
late the pitch. While the pitch may be 
flat or slightly convex, it may be de¬ 
cidedly inferior if it presents a coarse 
grain. 

Copper containing an excessive amount 
of oxygen that is introduced during the 
refining period is known as set or dry 
iOpper. ‘As the amount of oxygen de¬ 
creases and approaches the percentage 
found in satisfactory metal, the copper 
IS said to be underpoled. When the 
metal is thoroughly refined, it is known 
as tough pitch. The fracture of tough 
copper must exhibit a decided metallic 
luster; a brick-red shade is indicative 
of undesirable oxygen contents. With 
low oxygen contents, copper may be 
heated over a long period with the 
formation of a very slight coating of 
oxide, while with higher oxygen con¬ 
tents, the copper oxidizes quickly. 

The general physical properties of 
copper change in a marked manner with 
ihe iiicteasc of sulphur it is said. An in¬ 
crease in the sulphur contents affects the 
number of bends in a very much greater 
ratio than does oxygen. Unhealthy cop¬ 
per contains slight quantities of gases, 
such as hydiogen, carbon monoxide, sul¬ 
phur dioxide, and carbon dioxide. If an 
attempt U made to remove the excessive 
oxygen, the copper will spew; that is, 
a miniature volcanic action will occur 
in the shape and the copper will be 
known as overpoled. Copper in this 
state will be low in electrical conductiv¬ 
ity and have a small reduction in area, 
due to several reasons, particularly the 
excess of oxygen. These properties can 
be improved only by subjecting the en¬ 
tire charge to a refining process, which 
consists of oxidizing the copper, thus 
removing the reducing gases, and then 
poling the copper up to a tough pitch. 
Unhealthy copper may present either a 
high or a low pitch, but if an attempt 
is made to raise the low pitch; the 
eopi^ will spew. 


Proper care in the annealing of cop¬ 
per is often neglected, it is pointed out 
On this account the maximum elongation 
is seldom obtained, and this is necessary 
where the metal must stand a large 
amount of work in being fabricated. Ex¬ 
tremely tough-pitch copper exhibits 
great ductility, and if it is given im¬ 
proper treatment ki the mill it may tend 
to shred or tear the surface of the 
copper. 

When such a piece of copper is 
pickled, the shreds, not being oxide, do 
not dissolve in the solution, thus result¬ 
ing in an imperfect surface. If the 
copper is not so tough, these slivera 
may be entirely detached or will not be 
formed at all, due to the thick venet^ 
of scale. While copper may occasionaUi 
be preferred with such properties, it Is 
at the expense of the physical char* 
acteristics of copper. 


Increases Blower Plant 

The Ohio Body & Blower Co. Is 
a natural outgrowth of the Ohio Blower 
Co., Cleveland, which starf^H 18 years 
ago to manufacture a patented ex¬ 
haust head and also to manufaietiire 
and install dust collecting systenMi 
Other lines which include steam aa4 
oil separator steam traps, water level 
control valves, feed water heatera^ 
ventilators, core ovens and core oven 
equipment were added from time to 
time. The company furnished the 
government a large quantity of stand¬ 
ardized ship cowls complete with 
turning gear, during the war. 

Immediately after the armistice was 
signed the company decided to en¬ 
large the plant and enter extensively 
into the production of motor ear 
bodies The new branch of the busi¬ 
ness has been working to capacity 
since its inception. The company 
now operates three plants and it ia 
propos^ to add another unit to the 
new plant in the spring. The change 
in the name of the company will not 
affect the personnel in any way. 



Small Air Furnace Melting Malleable Iron is Equipped With a System For 
Burning Powdered Fuel—Comparison With Handhring Shows 
Economy of New Installation 


Q OWDICIvKI) coal for soint* 
ha?* foiinrj faMjr anions; 
mallcabU* iron founrirics. 
main Iw*. been conlim-d to 
anncalini^ furnaces uniil wit Inn the past 
U'ar. \\hcn fiiniiMncnl has l>cen installcil 
wliich uses this fuel as a meltnijj; ;meni 
in air-furnaces. At llu* plant of tin- 
Xational Malleable CasiinRs ('o, Chi¬ 
cago. is a panicnlafh iiiicri-siinn pow- 
deretbcoal bunnnjL; s\siein which has 
been under* oh.^ervatioii for the past sik 
months This installation was made by 
tin* I'om'busiion Kconoiny t'orj). t hica^o. 

The complete e^inipmenl. whuh was 
manufactnred umler patents held hy A 
j. rivindle, presi<lent of the ('onihiislion 
Kconoiny Corp., includes a stf>ra»i(‘ hop¬ 
per, a system of screw* feeds which df 
liver the coal into an air passage where 
hy a scries of niixim; devices the air 
and fuel arc Mended thoron^^hly and 
delivered thron>;li pii>e into the main 
combustion ebamher uf the air furnace 


l''i>e Ininiers aic pr(n’ided. each heftin fed 
by a seimrate sciew,' but only tlnee 
burners have been connected to the fur¬ 
nace These tnrnisli ample heat, as tbe^ 
furnace lias only 10 t(»ns capacity and' 
the mninal melt is 9jj tons. 'J'lie leiij^tli 
het\veen brid.m* walls is 15' j feet ; the 
width at the lap holes is 5j'j feet; the 
nrehox is 40 x 50 inches; the diameter 
of the slack is JO inche.*:; the )n‘ij>hl of 
till wall at the tai) holes is 31 iucIks. 
and the depth oi the bath at the tap 
holes is 0 inches Tlie onl> ilian^;es 
marie tr* adapt this fnni<iee to pow 
derr<l coal nieltin^j consisted in laisin,^ 
the Inmt of llie liichox from 3 to t' 
mclu's. lillinu in the ash i)ii. lowi’iiiif,* 
the front bridge wall ami removing the 
trri) blast. Hand fired cnal was tiserl 
inevioiis lv>’iiistallim; the powdered fuel 
bin nei. 

'rid* bnnnnL' system has a nninher of 
featiin's which are uni(|iie in powdeied 
crud iiriii- I'laciice. .'\ typiial installa 


tion ■ and one which resembles that at 
the rjlicayo plant of the National Malle¬ 
able Castings ('u. is shown in Fig. 2. 
The main point of difference between 
the latter and the type shown in Fig. 2 
IS the use of a sefiaraU* motor to drive 
llie eo.il feeding mcchanisni at the Na¬ 
tional foundry. Tljis motor is connected 
through a special variable speed drive 
!•) the lino shaft which operales the iii- 
diviiln.il feeding screws through gears. 

'I'lie teudeiu\ of iiowdered coal to 
pack at llie point wli(*r(* it is delivered 
fiom the sloiage bin i.s ohviatefl hy a 
hher.il opening m the bottom of the sup- 
pl\ hopper, which feeds the three worm 
leeil |>ipes. A specially designed foiir- 
flighi screw in each of these delivers a 
loiilmiioiis How of C'jal at the outlet 
of the delivery cliamber. Packing, which 
Is .1 Common source of trouble show'U hy 
ail intermittent or piil.s'ating llanic, is 
entiiclv absent in this type worm-feed. 

At tlie delivery end of each screw* 
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shaft is a disk, keyed to the Miaft and the driving motor. The air is controlled some re^iponsibility, for when the pW)* 

provided with a scries of spiral ridges by a specially designed gate with an portion of air and coal is once deter* ' 

on the surface which is at right angles indicator showing the number of square mined, the srcroni7.ing device assures 

^ to the entering stream of coal. Thli finches of opening in the supply pipe. In the constant maintenance of the correct 

disk resembles the plate used in an old ‘ addition, adjiistable markers correspond- mixture fOr the be.st combustion. A 

fashioned coftee mill or - corn sheller. ing tu determined C(jal screw speeds speed chjinge box connected to the coal 

The ridges in the-surface radiate frgm enable the, operatm-'to sverrmi/e llie coal .«crcw shaft provides accurate control 

• the center to • the oiiler edge. .When ' 

the stream of coal strikes this rotating . 
disk, it is broken up and thrown out ■* 
ward by, Cientrifiigal force, aided by llu ’ 
ridges ifii. the face. Here the enteiing 
blast of air strikes and mingles with the ♦ 
powdered coal, carrying.^ it upward ' 
through the conveying line slicnMi m 
b'ig. 2. Just beyond the upward bc-iul 
of the conveying line is a stationary 
, .nuer which fills the entire circmn 
' feronce of the conveyor. 'Phis i.s ^np 
plied with a nnnlber of xaiu-s «;et at 
dilTcrenl angles, whidi act. .is b.ifiks 
and impart a whirling motion to the 
, entering cohiinn of air and powdered 
coal. Thi.s gi\e.s a more intimate mi.'i- 
tiire of the two elements before the> 
reach the iio^/le ur point where com¬ 
bustion starts at the entrance to tin- and air •'nppl> hy setting the indicator over tlio amomit ji>f coal which is fed 

fiiniace. The di.slancc from llie point to a eorre'^punding number Hv ^tlii'' into the air line. This spocjJ dianging 

wlierc the screxv delivers the coal into nuiliod. the markers mav h<* set in ar- dexice i-- markeil to indicate the amount 

the air line, to the carburetor indicated rordauce witli tin: carbon dioxide an- of lie I which i.s delivered at each point 

ill big. 2 may be from .3 to 100 feet. ah sis of the stack, and no variation is m the regulation. 

Air for the system is supplied by a neussary unless the grade of coal nseil The outer or delivery end of the 
low pre.s.snre blower direct connccte<l to -is clianeed. This ridiexe-- the imdter of carburcttir is flattened into an oval 





dUiflHlNG, DBYlNq. cdNVBYlNQ AXiVf BUSm^d BVSlfM FOJt USING PoWbEttliD 
m USB IN A . PUNT WHICH WILL PSVPAliB >(tfPlClENT. 
mo AND ANHIALINQ FUBNACES 
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shape, with the long axis horizontal. 
This allows the flame to spread out 
across the furnace and ignite more read¬ 
ily. In operating at the Chicago malle¬ 
able plant, the proportion of air and 
coal is so adjusted that a short direct 
flame melts the metal at the .start of the 
heat. When the bath is thoroughly melt¬ 
ed, the flame is lengthened and directed 
in such a manner that a current is set 
up over the surface of the molten metal. 
This pushes the slag toward the back 
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incut. Data secured from actual trials 
provide a guide for the proper con¬ 
trol of apparatus on all other heats, 
'riius the proper air inlet, together 
with the best screw feed speed.s at 
the start of the heat were determined. 
Then the time interval until the 
next change was necessary was noted. 
An adjustment in the relative quantity* 
of air and the amount of coal fed 
was made when the slag was 
slviiimicd, when tests were made and 
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which are operated through gears 
from a couuiioii driv.c shaft, , are Indi¬ 
cated in another column. 

In using the control board, the slip 
containing the time intervals is rolled 
around until the hour of the day when 
the flame is lighted is shown opposite 
the start position on the control board. 
Then the necessary changes in air 
or coal feed are shown opposite the 
required time on the board. A typical 
instance showing the use of the device 


Coni/et/ing Line 

This PipeRenges m Length F^om 3 to loo Feet 


Powd&red CoelStoreege hopper 
Cepacities From£ Ton to 2.0 fbn 
Feed Worm I 

<5peciei Construction of Worm \ 
Prerents PacHtnq of Coal I 

Coal Feed \ ] 

Controlling 30X. \ \ / 

Sgnchronlzea With \ \ / 

Aqjyat^e Markera \ \ / 

on Air ConfroUera \ > :. 


Istationarg Miwt 


Air Line - 
blower 
Motor k 


T These ^ustabk 
I Markers are Set 
I Tb bunchronize 
With the Coal 
, / Feed speeds 

\ Air Controller 
\Alr VqhtPerfect 
1 Control r 


'^Equalizer 4 
OfresaSteadq 
Feed of Coal at 
Speeds Making a 
Flame Free From 
Pulsation 


no. 2—DETAILS OP A POWDERKD-COAL BURNING SYSTEM. SIMILAR TO THAT INSTALLED AT THE CHICAGO PLANT OP THE NATIONAL MALLRABLB 

CASTINGS CO. 


of the furnace and assists in mixing 
entire bath in a way which promotes 
^ I'lieity. 

.Tage practice with the system at 
< National Malleable plant requires 
o or three melts a day, although at 
*^mes only one melt is made. Between 
Sept. 9 and Dec. 3, 191% 84 heats were 
melted in this furnace. Table 1 gives 
the record of an average day's run. In 
this case three heats were made. The 
first was melted within 4 hours and 30 
minutes, the second in 3 hours, 40 min¬ 
utes and the third in 3 hours and 25 
minutes. 

A control board has been devised, 
to furnish a guide for the melter 
operating the powdered coal equip- 


when the heat finally was ready. 
'Phcse were noted with the corre¬ 
sponding time intervals. The control 
board carries these data, and shows 
the operation of burner system in a 
simple manner. 

A continuous strip of paper, marked 
off into the hours of the day and 20- 
minute intervals is mounted on two 
rollers back of the cardboard face of 
the control board. The proper ad¬ 
justments of air and coal feed at the 
various intervals are indicated in 
columns to the left. The quantity of 
air delivered is shown by numbers 
corresponding to the three air inlet 
openings, while the revolutions per 
minute of the three coal feed screws, 


for an initial heat is shown in Fig. 3. 

A close study has been made of 
the economy of powdered coal at the 
planttf^ the National Malleable Cast¬ 
ings Co. The chief chemist, John 
Birdsong, together with A. J. Grindle, 
of the Combustion Economy Corp., 
has compiled comparative cost figures 
using as a basis data which were 
secured when the furnace was hand 
fired with coal and those which have 
been obtained with the powdered 
fuel. 

Table 1 gives a record of on aver¬ 
age days run, ndng powdered coal. 
In this case thb first heat wm| held 
35 minutes awaiting the arrival of 
molders to pour the metal. Thte 
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delay resulted in the consumption oi I ^ 

1072 additional pounds of coal. Pour- f^ll 

ing was started at 6;3S a. m., but Comparison of Costa Between 

sumcient labor was not at hand to Burning 

pour continuously and leave the tap ^ 

hole open, until 6:55 a. m. This in- 

creased the ratio of coal to iron from Labor .$ 1.090 

33.3 per cent to 39.6 per cent. The ciS“isH* 

.slight loss of silicon shown is com- Sklmmeri .184 

1 . r Brick .795 

mented upon as a* factor of economy. Extra electric power.ooo 

A larger proportion of scrap may be ToUl . sVootI 

used in the charge, as it is not ncces- ^ p®***®"** ^ ^ 

sary to add pig iron to compensate _!_!_!_11!_!...l.... 

for the loss in silicon. It is said powdered coal process on 

that the loss in both silicon and ,^ 5 ^ The saving in a melt 

carbon is less in powdered-coal burn- therefore is $9,908 or 


B 

Table 11 


^ i 

Comparison of Costs 

Between 

Hand-Fired 

and Powdered 

Coal 


Burning Methods 




Coal of 

Conor 

Bavlniior 

Sivtaipof 


average band 

powdered coal 

powdered eoal 

bandSitd 


firing 

Mng 

per too 

per urn 

Labor . 

...1 1.090 

1 .743 

1 .347 

.... 

Iron . 

... 22.040 

21.617 

.623 

.... 

Coal . 

... 2.5H6 

2.630 

.000 

.065 

Skimmeri . 

... .184 

.145 

.039 

.... 

Brick . 

... .795 

.601 

.234 

...» 

Extra dccirlc power . 

... .000 

.036 

.000 

.08$ 

Total . 

674 

$25,631 

$1,143 

$oTo" 

Net aaiinKB of powdered coal 

per 




ton moll . 

. . • * 0 f . e e 


.... 

11.043 


using the powdered coal process on three wheelbarrow loads a week at the 
this furnace. The saving in a melt present time. 


caruon is less m powacrea-cuai Durn- therefore is $9,908 or It will be recognized that the Tur¬ 
ing furnaces. The avecAge amount of day with two heat.s per nacc to which thi.s equipment was 

pig iron used in the furnace when jj conditions required, three applied is small. The makers state 

hand 6red was 47 per cent. With j,eats per day could be obtained that greater savings can be shown 

powdered coal, this was reduced to without difficult, and better economy with a larger furnace. Further econ- 

41 per cent. would be shown in the heats which omy in actual operation will be post 

The costs given in Table II are arc made after the furnace is hot. sible when conveying equipment which 

compared upon a common-basis of A smaller amount of slag is formed has been purchased is in use. The 

in the furnace present crushing and drying plant 
V vn now than when will provide sufficient fuel for addi- 

I I ^^Lod firiiig wEs tional air furnaces, as well as anneal- 

CeWTROLfiOARD 

tltAT •- 

AIR 5URN^R S^t^Fj^ED REMARKS ttML 


FeTTiflinSHII 


no. 4—DETAILS OF THE CONTBOL BOARD DR- 
HIQNED As A GUIDE FOR TUB MELTBR 




cost for labor and materials. The 
powdered coal costs were taken from 
a five day run during which 11 heats 
of 9^ tons were taken. The differ¬ 
ence in iron cost is attributed to the 
saving due to the use of scrap. In 
this case''the cost of pulverizing the 
coal was charged at $2.68 which is 
higher than the cost wo^Bbe in a 
plant in which a large amrant of coal 
is handled. 

An analysis of the coal which was 
used in this test follows: 


ANALT8I8 OP COAL USED 

HgWiifB . 1.64 

Find mbon .64.98 

v!!S!S» lii^tcr'!!! '.*.’.!‘ y. !stIJ? 

AA . 6.95 

B4.tt. . 13,606 

Rim TEST 


As may be noted Irom'* Table II, 
a saving of |1.(M peF ton is shown 



FIG. S^POWDKRBD-COAL BUH.NING EQUIPMENT USED WITH A M.\LLBABLE-1R0N AIH FlIRNACB 

used. This is explained by the ing ovens which have used powdered' 
lower percentage of silicon, manga- coal for a number of years, 
nese and carbon which are oxidized A typical powdered coal installation: ^ 
from the metal. The ash from the including the crushing and conveying^ 
powdered coal doe.s not make up for equipment, is shown in Fig. 1. At 
this decreasein quantity of slag as the left is the crushing, drying and 
is shown by the amount of material transferring machinery. Coal is un- 
wbich is skimmed from each heat loaded at the extreme left, passing 
The powdered coal equipment reduced down into a hopper and thence by 
the slag fsom seven or eight truck an elevator to a hopper which feeds 
loads to three or four truck loads, into the wet storage hopper. The 
The ash which is deposited in the coal next is passed over a magnetic 
bottom of the stack averages about {ConcMed on page 150) 

























To Conserve Floor Space it is Recommended That a Pit be Bricked up 
in the Floor Corresponding in Shape to the Required 
Casting— Contraction Problems Discussed 


C JII’’ lyi»r 1)1 "liowii iii 

tiic ju <*i)m|Mii> iPL; illii'.tr.i- 
tinii^ llu' rii-lnni.ir\ (Icmkh 
foi Iriruf It IS oiif 

wliicli ilHIu.’iiItn.* • .umI 

nm* ill \N)iirli mnu- iliaii ojilinaiy ^Kill 
and iiid^tiunt. .n < i.illi'd itilt) play lo 
jirndnct’ a '■oiiiitl M.ilsinc; tlii' 

fraiiu' 111 two M'cli'ni-. .md aitMwaid 
■sC(*urin>.f it 1 )\ nu.'itis ot a s(’.ir|)li 
joint siinplifu ^ tin' nioldiu;.' to .1 tci 
tain t'xlcni and aUo anl^ tlm lonii(li\- 
inaii wlicii j)io\idiiK; nu tliod'. to allow 
contrarlion ol iho la-tiin: to take 
idaco aftir tlu luolal lias Ikhoiih' 
solidifu'd 'I’lii' -dinnkagi' I'lahiii' in 
lartic woik ol lliw kind is one m llir 
most iinjiortant iiudilonis to b*' con 
sidcred and, as a tiilc, larli job •'iip 
plies a ])r»)bli'ni whiili it'cpiiic. iinli* 
vMdnal solution rio inUT\cnin-a 
stilTciu-rs an' mainl> k- poiisibU' loi 
tlicsc dilTuitllu'bft.oi'-i' ilii-y olh I 
an obstjunloii dinins.: tin piinxl of 
^lirinka^M and I'onliactioii lTov\iwir 
weak tln‘ i-omposiiion uf the dr.iw- 
back^ Hiav bt. lo allow tin i iiishinL' 
action to i.iki pl.u i. Ilnw imist bi 
strong' I'lnniuli to witlistand tlir ni-^li 
and in-cssiirr of llu* iiu*lal wbile tin- 
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■mold Is fillmj^. 'I'lu: len^jjth ol the 
l)a.sr ])ar-l 01 the iramt to which tlie 
kei -1 i»Iate i'. attai hed is appi oMinalely 
■10 left, and the allowance I'oi >hrmk- 
would thereloi-c be about 5 i 
niche^. \ai\iiu* with the eoinpootion 
t)i the niet.il ii'.ed. 

I'l (‘."iilutii f.>r ( {/iihitrluni 

It ob\ion-ly 1^ n(‘ce>^ai\ whin pic- 
panne, llii* ninhl to piosidc some 
means whnh will allow loi iead\ ami 
nninlei riiptcd i oiiti .u lioii The wiik.-e 
im liiod which is ( ip.ihh ol so nian\ 
Niiiiatioii". \M\ Useful m such an 
uisl.nii'c .11 ill's, ,iiid It- siM.ct - sfii 1 
at)pli(MtioM 11 iuov(‘>- till' iicetl for 
iruslimv, the tlraw bricks I0 the same 

• leeiee I lie ii-ehiliK . nl the nietliod 

Is imiia'Cil when thii. is eompai 1- 
tnelv hlt'e ihaiii.e m lln ^itlioiial 
•hape, 01 w lit II ilu t haio-c 1 , rl: 
tiihntid ■-' .'■•liiall) 10 ei a loiiii IcilLilii 

• •1 the i.istini^^ 

Owine to the si/e -o llasks uhnh 
Would be 111 ees the- ';re.it len;^tii 

'»! till lol) li.tM's III Other altei iiati\e 
to bi (Idiiu; 111 till Ihx.i \\ 111 n inahiiip 
loiiL! iiaiiou woik- of tho ( h.ir.icli r 
il 1- .III .id\aiii.im' to limit ih'* aira 


taken u)i on the foundry Hoot, to 
facilitate dryliijj and reduce labor. A 
l^ood plan to brick up the walks 
of a j)it followinj^ the contour of the 
job to be mottled, and dit; out a depth 
slightly below the joint of the bottom 
tlr.iwhack. Sometimes this brickwork 
is tapered and Jacod olT in places 
v^iih f.icnijr saml to fotm a side joint 
tor the drawbacks; oi I be biickwork 
may be \erlieril, and a eoatiiip; of sand 
.ipplied to ei\« tile necessary lajier. 
Ill -I ihii'tl iiieihod the drawback joints 
.‘lie made ii]i well inside of the brick¬ 
work, in wliM'h tasc a la^^er aiea will 
be rerjiiired in tlie foundry floor. In 
exte])tional c.ises it ni.iy be considered 
'id\is.'iblc t«i form the b.irk of the 
dr.iwli.icks anainsi c.ist iron i)lat( s 
n-sliiii^ .le.iiiisi sn|,|.i)rts t.oried 1)\ 
tin* '.;iiils A\ hen this im thod is 
atlnpled ihere is •hMi.inci hetwi'eil 
the biickwoik .nul the dr.iwbatk 
whieh u.siialh is loose!) rammed jirior 
to poiii'iim the c.'istiini 'I'liis I.i ^.t 
nietliod is I'nlv.iiilaet oils when it is 
I'tcess.u) to ease the mold directly 
.iftti casting the iiKlal, since the baek- 
ine. plates of the drawb.ick's then can be 
reimned ^^iviiii," access tlie inside. 




F/g I bricking up a Pit 
\ in the Foundf^ Floor 


:rXK 



D F h 


Fiq.rL Making the First Joints 


no I TI'.MPORVRt PIT nilJCKKP IT I.V TIIK FOl’.N'OnY PIXIOR FIfi. 2---THK P.MTEKX .WP PIT AFTER TFIR FIRST JOINT IS MADE 
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Section on A-b 



Section on C-D 



Fig. S Section on Of! 



rw; ; Si:(THl\S TAki:\ at ^ IMIINT'S 0\ THK I'M'I’KIJN SimWINd TIIK PMtriSCS \.\ll SIIAPK (»■’ lHa\MtA(KS NM KSSAKY 


riu- ilU'.^lr.itioii. shown in 1, Liivrs 

lliL- .qtin-nMiii.itc shajx' t)i' thn bi'iikwork 
whk’li is I'lniml iisriul In making ihr 
li.inn imlnati'l 'I'lic h.ill patm’ii 
l.iul nprni liic luiimliy ilooi :i-. •■liDwii 
aiul till' ontHm Jinukfd in the sand 
'nun tlu' s.'iinl Is renio\f'(l, iinlil a 
litd« iliiit I hfiiiidi lo lakt* llu- inll 


di'iitli of llif wnik is foinu'd. 'I'lion :li 
the i)atU*rn a.s f(;' s; nu ti-d i', cmii 
]»ai;Lli\tly sll(nlL^ its liniitli Imids 
to t'rratu dirticiilln*s in liandhiiT. licnrr 
roll ddt'i :ddc raro iniisl Iji- i-i-i‘d in 
hcddini; in ihr hLiltoiu h.ill. Sni»}Miit- 
<n* jij!s .slnnild hr iisod at r.n h i nd. 
litlirui n\ri llo- ‘(‘ctimial sha]*r ai.'l 


•■olmdilin;.' u itli tlu* joint of llio pat- 
i«’in 'I In-sr assist in niainl:iininf.f the 
tiiK* aliKiiiin 111 of llu‘ woik. J,'>urin}j 
tlir process of ranmiiiijj; the sand un¬ 
der and around llio half pattern tlie 
le\el .should hr kept ill coiis-taiit ii.ve. 
'I’lir (jiiii'kcst method of lovfling the 
IJaliirn is to Ijudd up n number of 
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Fig. 7 Ond For Inside Near Keel Plate. 


j Fig.6 Qhd Suitable 

For Drawback. 

To Part Which Oives the Shaft 
bracket bupport 


KM!. 4-SEClION AT 7 K FIO. 3 KIG. 9—GRID FOR OUTSIME DRAWBACKS FIO. 6—DRAWBACK GRID VOll SHAW BRACKET SUPPDRT FIG. T GRID 

FOR INSIDE NEAR KEEL PLATE 
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bearings with the pattern in position, 
constantly trying with ^he level to 
get the right setting. When these 
resting places have been formed the 
pattern should be lifted to remove the 
bottom screws by which the stiffen¬ 
ers are secured, leaving the side 
screws in to maintain their positions. 
The pattern having been returned to 
its former position can then be 
rammed up, all the screws holding the 
loose pieces being removed just prior 
to t|ie final ramming up and after the 
main section of the pattern has been 
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bottom, part ol the pattern without 
disturbing the mold to any appre¬ 
ciable extent. When the pattern is 
very short it Can be more easily han¬ 
dled and remains in a more rigid 
condition, and outside drawbacks need 
not be used. The plan view of the 
half pattern rammed up to the first 
joint is shown in Fig. 2. During the 
time of ranuning the outside, wedge 
shape pieces of wood are set in the 
sand as indicated by the heavy Hnes 
on Fig. 2. These pieces should be 
carried the fuH height of the work, 


Pcbrtjary IS, 1920 

inner drawbacks are^ahown^lg Pigs. 6 
and 7, the former being a eietoiiient 
form for the bracket section slhcia^ in 
EF of Fig. 3, and the latter a type 
used for the drawback near the keel 
plate end, shown by section GH in 
Fig. 3. This drawback is more con¬ 
veniently made in two pieces, hence 
the first piece can be completed and 
the joint made for the upper one 
before the top section of the pattern 
is placed. When the work has ad¬ 
vanced sufficiently and the full pattern 
is sot, the outside drawbacks can be 





F/g.d Mdk/ng UpHo^K^ForCope. 



F/g. 9 dection Showing Drawbacks FigJO Dividing Drawback Over Rib. 


FIG. 8-SHOWINQ THK MOLD COVERED BY TWO SEPARATE COPES FIG. B—TYPICAL SECTION SHOWING DRAWBACKS IN POSITION FIG. 10—THE 

DRAWBACK OVER HORIZONTAL RIB IB MADE IN TWO 8ECTI0NB 


well sot. The supports at the ends 
can be removed and their impressions 
filled in with facing sand. 

When the pattern is definitely set, 
arrangements may be made for joint¬ 
ing the mold. There are a number of 
ways by which this can be done, the 
method shown in this article being 
that most commonly practiced. Owing 
tp the great length of the pattern it is 
necessary to form a joint along the 
outside coinciding with the joint of 
the pattern and on the inside the joint 
is formed to follow the contour of 
the inside of the web of the channel 
section. It is necessary to keep the 
first joints as far down as possible 
to allow the free w^drawal of the 


being cut at the joints for convenience 
in working. The impressions left by 
these wedges are filled with grids 
or plates carrying a coating of mold¬ 
ing sand to give the desired shape. 
The various sections shown in Figs. 
3 and 4 illustrate the joints in their 
relation to the bottom half of the 
parttern. Before the top half of the 
pattern is set the channel drawbacks 
should be commenced in order that 
the grids to carry them may be set 
in position. These drawbacks arc 
divided into convenient sizes and 
wedge pieces are prepared and placed 
as indicated' in Fig. 2 while working 
up the bottom pi the drawbacks. 

Two forms of grids suitable for the 


proceeded with. There is not the 
same need for precaution in connec¬ 
tion with shrinkage on the outside^ 
and form of grid can be 

used to orny these drawbacks, the 
form shown in Fig. 5 fulfilling Te- 
quirements. 

All of the many screws connecting 
loose pieces must of necessity be re¬ 
moved daring the process of ramming 
these drawbacks and steps must be 
taken to maintain the position of ^a. 
bottom halves of the stiffenli^ ribs. 
The bnikHng up of the inner draw^ 
backs after the pattern Is placed, 
requires more timo since tke com*^ 
poskt must be 

web of the seeden. 1l%e|ofait 
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ifig MtiMc of tho' middlo' yrth .du6ff''^« too lift' by fomiiog fguts of parts should be Ittted' 

showtl # ieOtton GH lNig« 3» should be tho toiler as cores'. This' method is the direction in whidi such JoinW' M 

checked^ back as shown to form a very often adopted^ as besides dis- tapered^ Stakes or guides should c 

guide for the top portion. It gives pensing with a quantity of tackle and fixed for each flask used to ' 

the added advantage of counter* reducing the possibility of a bad lift, accuracy for each setting. When eO|i«. V 

balandng the projecting core and it eKnunates the possibility of crush- venient it is preferable to allow 

this together with the support given ing when fitting the mold together. dom‘ of access to the wedge piec^^' 
at the ends render chaplets unneces- When the lift can be taken con- through the cover flask, so that after 

sary when closing the mold. veniently with the cope flask, grids the job is cast they can be removed 

The joint is formed after both are frequently used to support the without distuihing the cope appre^ 

sides are worked up to the extreme sand rather than a large number of ciably. ' 1 

points of the pattern, following the gaggers. When such a method is •The pouring of such a casting fi ^ 

lines of the section, and keeping as adopted much of the ramming can be. best accomplished from one end,'pr^ft^ ^ 

near to the top surface as the curve done before the cope flask is placed erably the end to which ' the keel 'j 

on the outer edge will allow. A flat in position. Whiehever method is plate is attached. A large gate should^ ' 



bearing is provided parallel to the 
first joint, and then gradually tapered 
up to a levelled surface flus^^ith the 
foundry floor and with ll^B<^of 
the brick wall of the pit ^e gen¬ 
eral formation of these joints is more 
clearly indicated in Figs. 9 and 10. 
The top wUl not show a varying 
d^h fpom the levelled surface, being 
least Ufound the bracket for carrying 
the pahns of ^e propeller shaft 
bracket, and grdater near the rudder 

. it 4a sometimes quite a difficult 
propf^on m carry the epver.for the 
! wtii^. In the top daelc btcai^e of the* 
tihder ^uth 


adopted, however, the cope must be 
tried on so that the position of tiu 
runners and risers may be determined 
and provision made accordingly for 
the requisite clearance between flask 
bars. In Fig. 8 a method is shown 
whereby two flasks are used end to 
end to make up the necessary length 
of the job. It is quite usual In deal¬ 
ing with such long work to make use 
of a number of flasks for the cope, 
the kind and character of stock flasks 
determinittg the number required. 
Thi nundber used should be as few 
as possible, consistent with lifting 
fa^ftids. 

!; 1%e mud luint hetwepn ihe parts 
sbecild: jbi flared one way iud the 


be carried the full depth of the woric^ 
at the joint indicated on Fig. 
that a runner may be formed the full 
depth of the bottom of the chanU^ 
section and against the drawba^ 
The position of suitable risers la also’* 
shown in the same illustration. Wbeo^^ 
the position of the cope flasks 
been determined they can be Removed 
until the grids are rammed. The relg« ^ 
tion between drag and cope, wltt 
the grids of the drawbacks more clei^- 
iy defined is shown in Figs. 9 and IQ, 
These illustration^ also show the'iypa,' 
of grid, wkh gaggers; useful for ^ 
ing the top lift ^ Ttey liiay be ftther; 
secttfcd to the cope flaa^l or.u<e4 fn. 
strengthening se^hrate budies of sand 
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to /orm covering drawbacks. With 
ihc cover grids set and the whole 
tap rammed up, with gates and risers 
in position, the cope flasks may be 
replaced and the whole rammed up. 
When the flasks lend themselves to 
the removal of the wedge piece 
covering blocks of wood can bo set 
between the flask bars to rorrespond 
to the position of the wedges. After 
the job is cast these blocks may be 
removed in order to give ready acres n 
to the wedges which may be honked 
to a crane and withdrawn with little 
difficulty. 

Having completed the ramming, tlic 
process of strii^ping can he proceeded 
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tJie palm bracket with them. Con- 
.siderable floor space is required for 
housing these drawbacks, and they 
.should be placed as convenfiently as 
pos.sibic for working. When all draw¬ 
backs are withdrawn, the lower shell 
of the pattern is practically free, and 
can be lifted fairly easily. It is 
.'idvisable however to use a long bar 
lor this pnrpo.se, in order to keep the 
pattern as straiglit as possible to clear 
the mold. When the various parts 
of the pattern have boon draw^n out 
of the mold, the proccs.s of nailing, 
slicking and generally cleaning up of 
tlie mold and drawbacks is bognii 
t'onsidrrablc care must be oxcrcise<l 
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so that they will follow the heavy 
lines shown in Fig, 11 and coflforiii 
with the joint for the cope. The 
wood wedges used in prepaPring the 
mold are u.sually used to form these 
cores. 'J’lic mold drawbacks and cores 
after being painted where the metal 
is to conic in contact with them arc 
again thoroughly dried before fitting. 

An illus-tration of the mold having 
some of the drawbacks in position is 
shown on Fig. 11. Sectional eleva¬ 
tions arc .shown in Figs. 12 and 13, 
illnstrating the relative positions of 
the drawbacks with the mold. When 
the work is satisfactorily fitted to- 
g«.Mlirr, and tlie wedge cores lowered 
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with. The cope lla^k> an* ieiiio\i(l, 
and if the lift is small due to 
core.s, they may be turned o\cr foi 
convcnicnci in working. If, however, 
the full lift is taken with the cope 
flasks It is rather a prec.'inou', imder- 
taking to roll them oxer, hence ilie> 
are usually set on supports and all 
finishing work done from underneath. 
The outside drawbacks should he 
removed first and when tlie sciew> 
into the ribs arc roiiioxed the top sec¬ 
tion of the pattern is char and can 
be removed. The lop drawback cov¬ 
ering the liorizontal web is next lifted, 
and the xx'eb unscrexved from the 
lower half of the pattern. The wedge 
pieces can he wdthdrawn and then all 
the inside drawbacks can be lifted in 
their turn. They will of course carry 
the stiffening ribs and webs around 


m the work to injure as eh an .i c.i'^l- 
iiig a'^ pos.sibic. 

\ large luiinber of lliiii cc)nlr,iction 
webs require lo be cut coiuiceting the 
id>s with the sides of the cliannel 
section ami at all i)oints wliere they 
will assist in preventing Ir.ieture dur¬ 
ing the I lino of solidiiicalion. 'I'ho 
tlr.i whacks being of eonvenient size 
ean be removed to an oven for diving, 
the rest of the mold being dried in 
place. 'riie brickw^ork .surrounding 
the mold is an advantage after the job 
has been dried since it prevents rhe 
moisture being absorbed from ilic 
surround in g floor sand to any con¬ 
siderable extent. The cores required 
for this mold are the simple straight 
cores for the gudgeon pins and the 
W’rdge pieces for separating the draw¬ 
backs, ‘the latter require to be shaped 


into their lespectixe places, the cope 
flasks can he lepl.iccd and the Usual 
anangeiiienls made for runners, and 
risers. When tlie head troughs or 
ba.sitis are grouted to the cope and 
the boxes weighted the mold is ready 
for^ayiwg. 

iri inWj&stings of this character the 
easing is of vital importance. All 
risers must be well cleared and the 
wedge piccc.s withdraxxn if possible 
before the removal of the cope flasks 
so that the drawbacks ma}^ move 
along with the castjng to a certain 
extent and relieve the strain at im¬ 
portant points. Lengths of chain, 
rammed into the sand at critical 
places and tarried to convenient points 
where they can be pulled out with a 
crane, are invaluable for weakening 
the sand. Such a method could be 
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adopted between the projections for 
the gudgeon pins. 

The same method is adopted for 
preparing the mold for the other 
section of the frame. The channel 
section is almost partillcl in this in¬ 
stance, hence the removal of the 
wedge pieces allows the inner draw¬ 
backs to be carried along with tlie 
casting while the metal is contracting, 
relieving it of much of the strain when 
taking its final shape. A plan of the 
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opinions prevail restpecting the best 
time for removing castings to the 
annealing ovens. Some foundrymen 
say the casting should be allowed to 
becomie quite cold before it is moved 
from its mold. Others believe that it 
should be put into the oven as soon 
after the metal is poured as is con¬ 
sistent with safety and while the cast¬ 
ing retains considerable of it** original 
heat. It is our experience that the 
majority of steel castings can be 


years ago it was unable to 
the company in New York stat^ 
der lh$ original name, because of * a 
previously organized New York cOf'- 
poration having the same name* 
'I’h ere fore it was called the Cleve¬ 
land Osborn Co. Later the Ohio 
charter was amended to take the same 
name. The company recently has ac¬ 
quired the charter of the New York' 
corporation and arranged to have thia. 
busiiies-i restored to its former nam'a ■ 


Authors Outline Technique of Ship Castings Art 


I US article co'Kludcs the sctics ini the (/cncral 
practice uiloptcd in patternniaknuf and molding steel 
ship castiiif/s. I tiffereners of opinion exist amonp 

foundrymen rcspcctiufj the best procedure for the varying 
types of work, different countries have different meth¬ 
ods in applying the principles involved in securing sound 
castings, and it is rarely indeed that any two foundries 
ezrn in the same country adopt c.xactly similar methods. 
No foundry has a monopoly on the best ideas for turn¬ 
ing nut all kinds of perfect castings cconomually. One 
of the best means of bringing about uniformity in the 
preparation of molds is through the teehnical pres.<f. and 
the nican.i i niployrd, with SiCrial legard to ship 
practice lunr been considerably ncglcclcd in this respect. 
C irciilating descriptions of methods zvhich have proT'ed 
succrs.\jul fend to influence the azrrage foundry man and 
ini idenially increase production. 

Many )actois jnu.^t be taken into consideration with 
regard to the construction of the patterns. Some found¬ 
ries lune plant and tackle suitable for handling paticru 
ivhtih nearly repre.wni the finished casting. Others pre¬ 
pare special core floors to reduce the molding .^pace and 
(ire fitted to rope zeith block patterns having srparnle 
Ciircs. The local system of payment may influence the 
foundry e.verulize to prefer the latter method. The 
loork may he divided among a greater number of men 
and more rapid production secured. It is usual for the 
pafternshop to prepare the patterns according to the sys¬ 
tem in vogne in the foundry likely to undertake the ziork. 
Cood patterns are essential /.i the steel founder, as the 
nature of the sand forming the face of the mold docs 
not lend itself to patching as readily as that employed 
in molds for cfUKt iron. Quite apart from the fact that 


the steel molders require a good pattern, the nature of 
the castings, especially Ihosc u.wd in connection with 
ship lonstruction, make it imperative that a strong pat* 
teni he supplied, having the rigidity likely to produce a 
true 

It'hile these articles have been mainly cancerned with 
the construction of typical patterns and the preparation 
of the molds, the character and composition of the sand 
used and the temperature and quality of the metal zvhen 
ponied are of equal imparlance in the production of 
sound castings, li’hile a good .zand possessing the neces* 
sary t oluw'irrncss and sufficiently refractory to xvithstand 
the hiffh Irniperaiure of the metal is nccr.ssary, the human 
fill lor is egnally imporlant. Finding the best means of 
ptepanng the mold so that shrinkage and contracHon 
liiijicullies arc reduced to a minimum, seeing that runners 
and risers are provided in such a manner as experience 
has proved to he most successful, huilding up the mold 
for convenience in .separating and ieas.temhtwg before 
and after the pattern is removed, all have much to do 
zoiih producing satisfactory castings. 

Many castings are lost through lark of caution when 
annealing. W'hether the (a.ztinif to he annealed is packed 
in the furnace hot or cold, the temperature of the fur¬ 
nace should he approximately ihfil of the work and care 
niu.\'t he c.cerriscd in parking the casting to giifc the 
nece.\'sary support zeithoui interfering zvith Us free move¬ 
ment ns the temperature is increased or reduced. The 
funuue should be heated up gradually, the temperature 
and the duration of the heat depending largely upon 
I he characlcr of the ztuirk. If it ts necessary to raise 
the temperature gradually, it is, if anything more essen¬ 
tial that it should be reduced gradually. 


mold partly closed is shown in Fig. 
14. The lines of the jointA^tfk^wn 
sectional elevations arc olPPlcd in 
Figs. IS and 16. These show tlie 
relative positions of the drawbacks 
in the mold. The cope flasks, which 
may nuniber two or throe, are com¬ 
paratively narrow in this case and 
when the castings are molded in the 
manner indicated previously, take up 
less room on the foundry floor than 
when no brickwork is used to form 
a pit. The same precautions used to 
ease the first casting must be ob¬ 
served ivith lhf.s one, and both east¬ 
ings require to be annealed. Different 


moved while they are hot. Xo ill 
ifTecl will follow and fuel consump¬ 
tion i*i reduced, provided the tempera¬ 
ture of the oven about the same as 
the castings ;iud ordinary precautions 
arc taken while they arc being moved 
from the floor to the oven. 

Machine Company Re¬ 
sumes Old Name 

The name o£ the Cleveland Osborn 
Mfg. Co. rec&tty has been changed 
to the Osbofv Mfg^ Co. When the 
Osborn Mfg. Co., Cleveland, estab¬ 
lished a New York branch several 


hy which it had been known .since 
1892. 'I'hc capital stock of the com¬ 
pany was increa.sed to $2,000,000 and 
the capacity of the plant doubled in 
1919. 

Besides the main Office and factory 
situated at 5401 Hamilton avenue, 
Cleveland, the company maintains of¬ 
fices and warehouses in New York, 
Detroit, San Francisco, Milwaukee and 
Chicago. The company's molding ma¬ 
chines are handled in France aqd 
Italy by the Allied Machinery Co., of 
America; in Belgium by Isbecqtic & 
Co.; and in England by J. W. Jack- 
man & Co. 






Ohio Company Starts Steel Foimil|y 

Gastinifs Will be Furmebed to Enable tbe Parent Company to Build Rolling Mill 
Equipment—Open-Heartb Situated at One End of tbe Main Bay 
Facilitates Straitfbt*Line Production 


EFORE starting a new enter¬ 
prise or extending an estab* 
Hshed one, a comprehensive 
study usually is made in 
order to analyze the various factors 
bearing on the problem. Data se¬ 
cured in this manner are used as a 
premise upon which to base estimates 
of probable future needs. Consider¬ 
ing the present abnormal cost of 
materials and labor for construction, 
the future must appear unusually 
bright to the manufacturer who con¬ 
templates increased plant capacity or 
facilities at this time. This is true 
to even a greater degree when a new 
field of business is entered or a new 
product is to be manufactured. 

That the reward for enterprise ap¬ 
parently far more than compensates 


for the high cost and unusual diffi¬ 
culties of present day construction is 
well emphasized by the number of 
conservative firins which recently 
have constructed plant additions or 
are contemplating expansion of exist¬ 
ing facilities. One of these is the 
Alliance Machine Co., Alliance, O., 
which about a year ago, decided to 
increase its facilities so that it would 
be in a position to compete for orders 
for rolling mill equipment. A rolling 
mill department was organized with 
C. N. Re.s$c as engineer in charge 
of rolling mill design. One of the 
first questions to arise was that of 
providing an adequate supply of stee' 
castings and i.i order to solve this 
problem the Machined Steel Cast¬ 
ings Co. was foniiecl. The company 


1 

not only will make all the steel cast¬ 
ings for the Alliance Machine Co., 
but also will do a general jobbing 
business. The latter company also is 
closely affiliated with the Alliance 
Structural Co. which is engaged in 
erecting work. The close relations 
existing between the three associated 
companies affOri|^ the Alliance Ma¬ 
chine Co. an unusually good oppor¬ 
tunity to produce rolling mill equip¬ 
ment. 

Work on the main buijding of the 
Machined Steel Castings Co. was 
started June 16, 1919, and the first 
Ilea'll was poured Dec. 24. The plant 
is situated on a 17-acre plot of land 
on the east side of Mahoning avenue. 
Alliance, which divides Stark and 
Mahoning counties, the works being 
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in Mahoning county outside of the 
city limits The plant is served by 
railroad sidings connecting with the 
Cleveland and Pittsburgh branch of 
the Pennsylvania railroad. Much of 
the acreage is low and will afford 
ample dumping ground for many 


where they are set on flat bottomed 
cars on the track paralleling the 
front of the furnace. Sand also is 
handled by this crane. A general 
exterior view of the building showing 
the crane runway and the stockyard 
is shown in Pig. 2. 



bay, arc ' removed during the 
months to allow air to 

freely, over the plktfoiin and _ 

the monitor in the roof. 

The materials are charged into the 
furnace by a 5-ton charging machine^ 
shown in Fig, 3, which was bult 


years. 

As shown in Fig. 1, one of the 
' railroad spurs extends through the 
stockyard to the charging platform 
of* the open-hearth efepartment. The 
yard is coinnianded by a 15-ton crane 


The acid-lined 25-ton open-hearth 
furnace, shown in Fig. 3, was de¬ 
signed and built by the company. The 
doors and front plates are water 
cooled so that they will not buckle from 
the heat within. 


by the Alliance Machine Co* Tltis 
machine moves along the tracks as 
shown in the illustration and pushes 
the cars with the charge boxes by 
engaging them with the head of its 
ram. The furnace doors are con- 


running on a 90-foot runway extend¬ 
ing across the charging floor. Dy the 
use of magnets and grab buckets the 
crane unloads .pig iron and scrap and 
carries them in standard shaped charg* 
ing buckets to the charging floor 


As a means of contributing to 
the comfort of the workmen the sash 
in the wall of the building at the 
rear of the furnace arc removable. 
These sash, together with those be¬ 
tween the charging floor and stock 


trolled by means of large hand wheels 
shown in Fig. 3, which are geared 
low and can be bandied without 
diflicitlty by one mao. The valves also 
are operated from the same point 
In charging the furnaces a small 
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amount of scrap is placed on tin* 
bottom, after which the pig iron is 
charged and the remainder of the 
scrap is added. VVn»ctt these mate¬ 
rials have been melted the carbon 
content of the mass is reduced to the 
proper amount by adding iron ore. 
After the boil is fmi.shicl and the 
carbon content is shown by fracture 
test to be sufficiently low. 10 per cent 
ferro.silicon is added. A quantity of 
this material is shown at the right 
itir Fig* d. The ferro.silicon is- placed 
directly inside of the three charging 
doot:s by the use of a peel The 
door.s then are closed until the pig 
has a chance to heat after which they 
arc again raised and the luelal is 
pushed into the bath. 'I’he ferro¬ 
manganese, also shown in Fig. 3, is 
thrown into the furnace through all 
three of the doors. The bath is then 
.stirred with long steel bar.s extending 
through the peep holes of the doors 
A small amount of manganese is aUo 
added in the ladle as tlie heat is 
tapped, but this addition is only a 
fraction of the amount used in the 
furnace. Additions are made in the 
furnace because it is thought that 
the manganese mixes more uniformly 
with the steel, but tlierc is a greater 
loss of the alloy than when it is 
added in the ladle. 

When the metal is tapped into the 
ladle It is carried by crane to the 
molding floors in the main bay. 1'hi.s 
part of the building is 400 feet long 
and has a runway 75 feet wide. Prac¬ 
tically all of the foundry work is 
performed in this bay. At present 
two cranes are operating in this sec¬ 


tion of the building. One is of 30-ton 
capacity with a lO-loii auxiliary hoist 
and the other is of 15-ton capacity, 

'riie.'.e, a.'- well as all other cranes in 

the plaiii. vvere made by the Alliance 
Machine Co. As --hown in J''ig. 4, 
the main bay is flanked on either side 
by a 30-foot side bay, the one on the 
left being partitioned into various 
rooms and that on the right forming 
.111 extension to the main ba\. 

Alter naiid is brouglvt into the 

buihling from the stock bay' it is 

iUli\ered to a sand mixer of the 
iimller type situated in the end of 
the “idc hay toward the open-hearth 
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furnace. At present the sand 5s 
being carried in wheelbarrows but 
a convej'ing sysitem is to be installed. 
The mixed sand i.s carried tp tlie 
molding floors in boxes handled by 
the cranes. 

The core and drying ovens are 
situated about half way along the 
side bay as indicated in Fig. 4. The 
ovens were built by the Ohio lilower 
Co., Cleveland. .\ novel feature of 
the core oven trucks is the dc.sign of 
the hearings. As shown in. Fig. 8 
each truck is .supported on two axles, 
the wheels being shrunk onto the 
axles, 'riie journals rest in U-shaped 
bearings which are of such dimen¬ 
sions that the axle is loose and moves 
from one >idc of the IJ to the other 
when the direction of the truck is 
changed riu- core department also is 
in the side bay next to the mold 
drying o^ells. This department is 
served by a 3-ton crane which han¬ 
dles .sand and moves some of the 

■larger cores. 

The sand blast equipment, which is 
located near the shipping department, 
consists of a revolving barrel .iiid a 
sand blasting chamber built by the 
Paugborn Corp., Hagerstown, Md. 
riie installation <if this equipment is 
shown in Fig. 7. The roof of the 

sand blast room has a long narrow 

opening, closed by a door when de¬ 
sired. which allows the chain of the 
crane to enter when large castings 
.irr being handled. 

'I'he annealing pit, shown in Fig. 6, 
was designed and built by the com¬ 
pany. It is 25 feet long, 15 feet wide 
and 9 feet high lo the base to the 

arch. Heat is provided by three oil 
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FIG. 5—SHAFT COUPLINGS AKE MADE IN ORIBN SAND WITUOUT BIBIKS—IHBY ABE CAA WITB 

THE FINISHED SIDE DOWN 
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burners on each side and near the 
bottom of the oven. The burners are 
accessible' throui^li a long narrow pit 
on each side. The top of the anneal¬ 
ing pit is covered with large ca.st 
steel bungs lined with firebrick. The 
bungs arc handled by the traveling 
crane and may be stacked one upon 
another, the projecting lugs at each 
corner preventing the brick work of 
the upper bung from touching the 
framework of the lotver one. A fur¬ 
nace of this size requires u com¬ 
paratively long time to heal, especial¬ 
ly when filled to capacity with cast¬ 
ings. In order to accommodate 
smaller castings and to reduce the 
heat required for annealing a smaller 
oven is being built. It is intended 
that this oven will be under heat 
practically all of the time. A charge 
can be quickly removed as soon as 
it becomrs black and another charge 
can be put in the furnace before it 
becomes entirely cold. The castings 
will be charged through a door by 
means of a peel. 

In pa.st yrar.s the Alliance Machine 
Co. ha.s had considerable difficulty in 
.securing an nnintcrrnpt<'d supply of 
shaft coupling.s, iK-aring.s and similar 
small casting.s. 'riiercfore. one of the 
first acts of the new company was to 
equip the foundry for making castings 
of these kinds. Tvno floors of molds 
for shaft couplings are shown in Fig. 
3. As shown in the illu.ilration four 
patterns are nionntccl on matrh boards 
with set gates. Two molders work 
in conjunction with each other, one 
working on the drag and the other 
on the cope. When each man finishes 
his section of the mold, the patterns 
are exchanged and each then puts up 
the other half of the molds. When 
it is ready to be clo.-^rd the moiders 


hell) each^ other and in tins way one 
complete pattern serves two molders. 
The molds are g;ited from the bottom- 
anil the '^ide of the casting which is 
to he machined is cast face down. 
This IS thought to give a cleaner sur¬ 
face than w'ould be obtained if it 
were ca.'^t face up. 'I’lie inold.s arc 
made in green sand and no riser is 
u.scd. 

Pneumatic 7 ools Cleaned Regularly 

The side bay which is partitioned 
off from the main bav contains a 
store room, pattern sho|), power plant 
and offices. The store room is at 
the end near the furnaces and con¬ 
tains the less bulky materials and 
the smaller tools used in the' foundry. 


In addition to handling these 
the stockkeeper i.s in charge of .&e 
.pneumatic tools. l^ach. evening' bH 
pnenniaiically operated. Jools' are turned 
in to. tfiis department .where th^y. are 
thoroughly cleaned with' kerosene and 
oiled ficTore they aVc'^issiied again. ' 

The pattern and repair department 
- i.s in a room next to the store rocimi 
Coiqparatively new patterns arc m,ade 
but considerable worlc fs"^done rep^r- 
ing old patterns and changing equip¬ 
ment to suit molding condition. The 
power plant which is adjacent to the 
pattern department contains equip¬ 
ment for converting electricity sup¬ 
plied by an outside power company. 
Two rotary converters change a'lter- 
iiating current at 2200 volts to 2.*50- 
volt direct current for use of the 
crane and grinder motors after volt¬ 
age has been stepped down through 
three transformers. Three other 
transformers are employed to step 
down the current to 440 volts at 
w'hich pressure it is used on motors 
requiring alternating current. Still 
another transformer changes the volt¬ 
age to 110 for the lighting system. 
All of the electrical equipment was 
furnished by the Westinghouse Elec¬ 
tric & Mfg. Co., F.ast Pittsburgli, Pa. 
The power plant also contains an air 
compressor with a capacity of IJOOl 
cubic feet per minute built by the 
Ingersoll-Rand Co., New York, > The 
heating equipment, also in this de¬ 
partment, consists of an oil fired 
boiler furnished by the Erie City Iron 
Works, Erie, Pa., and a set of steam 
coils across which air is blown by a 
fan. The heated air is carried through 
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ducU into nit pnrtl of the foundry 
and discharges through pipes about 
2 feet from the floor levelr The ends 
of die are covered with a dU- 
tributor which cause# the discharged 
air to spread out horizontally in a 
circle. 

Part of the water supply, which is 
secured from the city ihains, is used 
in the open-hearth furnaces for cool¬ 
ing purpose. Water from the fur¬ 
nace goes to the hot well, indicated 
in Fig. Ip from where a portion of it 
returns to mist with fresh water en¬ 
tering the^Wpeii hmrth. Fresh water 
also is used to cool the air compressor 
and is then sent to the hot welt The 
heated water from the hot welt is 
injected into the steam boiler of the 


oxygen is kept in the small tanksf’in 
which it is received. In order that 
the gas may tk used' ttUipterriiptedtir 
a special pipe system was ihstatled. 
Twenty oxygen tanks are attached to 
the main supply pipe, which is divided 
into two compartments, 10 tanka be¬ 
ing connected to each compartment 
This arrangement making it possible 
to supply oxygen from one side while 
10 fresh tanks are being coupled to 
the other side of the supply pipe. 
The acetylene equipment was sup¬ 
plied by the Davis-Bournonville Co., 
Jersey City, N. J. The welding equip¬ 
ment also includes an electric set 
manufactured by the Westinghouse 
Electric & Mfg. Co. 

Fuel oil is stored outside of the 



nci. 8->A SLIDING BEARING ON THE DRYLNG-OVEN CARS 18 AFFECTED BUT LITTLE BY THE HEAT— 
THE WHEELS ARE SHRUNK ON THE AXLE 


heating equipment thus saving the 
fuel which otherwise would be re¬ 
quired to heat cold water as taken 
from the main. 

The remaining space in the side 
bay is devoted to offices and locker 
and toilet rooms separated by a lobby 
in which the time clocks are located. 
Individual lockers have been provided 
for each workman so that he may 
have a place to keep clothing and 
personal belongings where it will be 
secure from interference. 

A small brick structure outside of 
the main building has been erected 
for housing an acetylene generator 
and for storing oxygen tanks. Con¬ 
siderable acetylene and oxygen is 
used in the cleaning room for cutting 
the risers and heads from castings. 
In order to insure a continuous sup¬ 
ply the acetylene is generated and 
a quantity of it stored while the 


main building in two underground 
.“iO,000-gallon tanks. Other oils, in¬ 
cluding kerosene and lubricating oil, 
are stored in a separate brick building, 
indicated in Fig. 1. 

The capacity of the ^present equip¬ 
ment already has proved inadequate 
and a second 25-ton open-hearth fur¬ 
nace is being installed. A 30-ton and 
a 15-ton crane also have been ordered 
and will be erected in the main bay. 
The added furnace and crane facilities 
will enable the company to pour 60 
tons of metal into one mold as each 
of the furnaces has enough capacity 
over the rated" amount to enable each 
to melt 30 ton# at a heat. The. 
foundry now is engaged on an order 
for more than a million pound# of 
castings to be used in the construc¬ 
tion of the sheet rolling mills which 
the Alliance Machine Co. is building 
for the plant for the Republic Iron 


& Steel Co., at NiTts, Q. ^Ilf»«rder 


require# 32 housings 

Waig^ 54,000 pomMi'f. ' 


ftidi 


When the two opea4keirth fur¬ 
naces are working at eapatity more 
foundry space will' be required and 
this will; be secured by extending the 
stockya^ crane runway lOB feet, 
building a 140x2S0-foot addition at 
the side as indicated in Fig. !• and 
extending the end of the foundi^ 150 
feet, thus increaiing the cleaning 
room space. When these addition# 
are made the new hay will be used 
as a molding floor and the xhblds 
will pass through the drying ovens 
to the main bay 9 .,|rhere they will be 
poured. At present only one shift of 
molders are working but it is Intended 
to work two 8-hour shifte and to run 
the furnaces continuously. 


Mehing Iron With 
Powdered Goal 

(goncludtd frim Pogt 1^} 
separator to remove all metallic par¬ 
ticles and dropped into a rotary kiln 
dryer. The inverted cone shown 
connected to the upper end of the 
dryer is a dust arrester which retains 
and separate# the coal particles from 
the dust which is gpven off in the 
dryer. At the lower end of the dryer 
is an elevator'which carries the dried 
coal upward and delivers it through 
a chute into the dry storage hopper. 
From this hopper it is fed into the 
pulverizer, from whence it is carried 
upward by air pressure and delivered 
through a second arrester to the 
storage hopper or tank. From this 
point the material is forced under 
air pressure to the supply hopper at 
the furnace much in the same manner 
as water is forced through delivery 
mains. 


Company Desires Data 

Fundicion y Talleres ^La Union,*’ 
4056 Calle Corrientesg Bueiios Aires, ^ 
A rgeiUM||W!l^outh America, is con- 
structm|||^ew iron foundry, 120 x 
20 (f feet, Wa also plans .to extend its 
brass foundry. The company wishes 
to receive cStalogs covering all classes 
of foundry equipment) and especially 
molding machines for light work. 


The Ideal Furnace Co^ main of*, 
fice Detroit) which has for ytaA jep^ 
erated a fnrnace and boikr ' tkop In' 
Milan) Mich.) has pufehised flm ptsfil 
and foundry recently vacated by ttq , 
Homer Furnace Co., Botnen 
The latter company has mioyed thto a 
large new plant at Coldwattr, 



Brass Foundry Specializes 
■ in Plumbers’ Fitting 

■t . ■ t - 'B^'Pat D#yer 


ATER for internal and ex¬ 
ternal use us one of the prime 
requisites for the maintenance 
of life. Seven-tenths of the 
human liody is composed of water and 
owing to the changes and elimination 
constantly going on the supply must he 
replenished regularly. Under primitive 
conditions, a running stream or a pool 
of water were ample and fulhlled alt 
requirements. However, where large 
numbers of people lived in the same 
community, these primitive facilities 
were totally inadequate and other sys¬ 
tems had to be devised to supply su(h- 
cient water for household purposes. In 
the original community installations, 
stone aqueducts and hollow logs were 
employed to convey the water from its 
source of supply to where it was used. 
The baths of the ancient Romans were 
elaborate, but there is no evidence ex¬ 
tant to show that they had showers or 
any way to supply hot and cold water 
by turning a tap. All primitjflB||y^ds 
of suppljrikig water naturally 
ful ancf therefore ws the pMlems of 
supping towns and cities with water 
gradually developed, it was realized that 
a much smalld# initial supply would suf¬ 
fice if some means of regulating its use 
could be devised. Then if only enough 
was u$(^ to supply the actual needs of 
the^pMg^ the remainder could be con- 
ser^ »nd Mhl in restive, instead of 
(gliowed to go' to waste. Prob-^ 
leii^ thus-intioduced have, served to 
builid iql Igrge. Induttries dmtod to' the 

and 

coiibr^^ iqw . of wnter. Thg 


largest of these arc made of iron br 
steel, but practically all the small fittings 
for this purpose are made of red brass. 

Among the firms engaged in this line 
of work is the Glauber Brass Mfg. Co., 
Cleveland, which produces a complete 
line of plumbers’ brass castings. Over 
10,000 separate patterns are in use in its 
foundry or stored in its pattern vaults. 
Nearly every conceivable size and type 
of brass water connection, from the 
brass screw in the service connection-in 
the street main line, to the last valve 
leading to the waste pipe are made in 
its shops. 

OperaHons Compactly Grouped 

Every operation in connection with 
manufacturing the fittings is carried on 
in the one group of buildings. The metal 
is melted, molds made, castings poured, 
rJeaned, machined, buffed, polished, 
nickel plated, assembled and shipped all 
in one plant. The company maintains a 
high standard for all its work and 
furnishes a five-year guarantee with all 
of its products against defect or de¬ 
terioration. When it is realized that 
many of these castings , are in constant 
use all day opening and closing and 
under constant water pressure, of from 
50 to 70 pounds, it is apparent'that* the 
metal must be of a superior character 
and the parts fitted with the greatest 
degree of care and accuracy. 

The metal is melted in a battery of 
seven- oil-fired pit furnaces in a ro6m 
20 X 40 feet, partitioned off from the 
other departments. In addition to the 
tfa^ room contalni a chamber 


6 X 8 X 12 feet lined with shelve# oii 
both sides, having a capacity of 100/ 
cruribles. This chamber is heg^, 
constantly by a steam coil, to elimlsato'] 
any possibility of the crucibles abaoii^ry; 
ing moisture from the atmosphere, 
fore the war some ecoAomkal^meastirag^;. 
tending to prolong the life of 
were observed, but at the pire4fliil^|^| 
when the cost of crucibles luiSs 
and the cost of fuel quadi^#^ 
measures are a positive necessity.; 
roof of this room is 30 fe^ from 
floor and is provided with a row of. 
pivoted windows extending the foil 
length of both sides to afford ventilg-/' 
tion. A 40-inch suction fan situated hi 
each of the gable ends of the rool,- 
serves - also to draw the fumes and 
smoke from the furnace room. A light' 
traveling crane spans the room from side 
to side and is provided with an atr 
hoist having a capacity of 500 pounds* 
This is used for drawing the full" pots 
out of the furnace. The air hose siq^ 
plying the hoist is led from the floor 
up through a chamber alongside the 
door between the furnace room end 
the molding room. It passes over a 
sheave wheel located just under the 
crane rail. It pays out, or runs back 
over the sheave as the crane is pulled 
back or forth and in this way there is 
no slack hose hanging down to interfere 
with the work of the hoist or in any 
danger of being ^med with the red 
hot pots. The bridge of the crane con¬ 
sists of a single section of an 8-inch 
I-bcam. A similar beam is suspended 
from-the roof pf the molding shop at 
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FIG. l-ONB OF THE GANGWAYS SHOWl.NG THE rorillXG STANDS--INSTEAD OF USING SLIP JACKETS. NAKKOW IKON BANDS AKB USED TO EMBKACB 

TUB MOLDS AT THE JOINTS 


the same height from the floor as the extends into the latter for a distance 
crane beam. This extension beam coni- of 4(1 feet. 

meiices at the doorway connecting the When a pot of molten brass is ready 
furnace room and molding shop, and the furnace tender blows a whistle oper- 



FIG. 2—METHOD OF STAinCING THE MOLDS FOR POURLNG - ALL THE PATTERNS ARE ARRANGED IN 
GATES TO BE POURED FROM ONE END OR ONE SIDE 


ated by compressed air and two foundry 
helpers repair to his assistance. The 
furnace man shuts off the oil, throws 
back the cover of the furnace and at¬ 
taches the lifting tongs to the pot. One 
of the laborers pulls on an endless 
chain which operates the traveling 
mechanism of the hoist and brings the 
crane into position over the furnace 
where the hook engages the link of the 
tongs. The other laborer operates lh«‘ 
valve which hoists the pot out of the 
furnace. The crane is then propelled 
back until the beam forming the bridge 
is in line with the beam extending into 
the molding shop. A safty catch worked 
by a chain from the floor is thrown 
into po.sition locking the ends of the 
beam into a straight line and then the 
pot hanging from the trolley is pushed 
out through the doorway until it reaches 
the end of the beam. Here it is low¬ 
ered off into a double shank resting on 
the floor. Any further additions to the 
metal arc made at this stage. If the 
metal is too hot, one or more .scrap 
gates are added to cool thie, crucible 
contents to the proper temperature. 

Several mixtures of metal arc melted 
every day io meet the diversified char- 
acter of^^^work on the floor. A mix- 
tnre the -castings whfch have 

to stamnSjmost Revere service is made 
up of 80 a^ three fifes; ^hat is So per 
cent copper vnth 5 per cent each ' of 
lead, tinirfind 2inc. The qharge co'nsi«its 
of approximately half ancT half. virgin 
metal and scrap. Most of the scrap 
con.«ist.s of sprues, and runners, defective 
castings, and turnings from the machine 
shop. In charging the pots which are 
alt of a uniform size, No. 70, a Iftrgc 
shovelful of turnings is put in first, 
then the new metal is added and then 
the scrap which is M in constant^' 
until the pots are full. A limited amount 
of foreiarn scran is iiawl hut it all 
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carefully, graded and eacl> kixid k^pt in - 
separate barrels provided for that pur- 
pbse. 

Each furnace* is capable of melting 
about 6 pots a day. The first pot start¬ 
ing on a cold furnace requires about 
V/i hours to melt, but after that the 
time averages about H hour for each. 
The pots hold about 250 pounds, so the 
total daily capacity is between 5 and ^ 
tons. This would not mean so much 
if distributed among heavy castings but 
when it is used to pour castings some 
of,which only weigh a few ounces the 
total quantity, is enormous. 

Judffing the Metal Condition 

The meltcr does not depend upon a 
pyrometer to gage the heat of the metal. 
By inserting a rod in the pot after his 
eye-' tells him it is about the proper 
temperature he can tell whether it is 
hot chough or not. When inulien bras^ 
in the pot reaches the casting tempera¬ 
ture, it imparts a vibration to the iron 
rod and the man holding the other 
end of the rod in liis hand can judge 
the temperature by the character of the 
vibrations. The foreman examines each 
pot when it is lowered from the crane 
decides what additions if any arc nec¬ 
essary to bring it to*the proper pouring 
temperature and composition. He then 
■ secs that it is skimmed and tells the 
men where to carry it. Upon reaching 
the de.signated floor the inohler work¬ 
ing there takes the double end of the 
shank and pours his own work. Sonic 
uf this work can be poured by ordinary 
labor but most of it requires a quick 
tip when starting and a quick cm at 
the end, a trick which only can be 
acquired through practice. 

A plan of the foundry floor, which is 
63 X 95 feet, is shown in Fig. 8. The 
floors are arranged in four groups. Two 
groups back to back along tlic center 
of the shop and the other two group.s 
close to the side walls. Two wide con¬ 
crete gangV>ays parallel to the side waljs 
are situated so that each, gangway 
serves two groups of floors,' one to 
either side as shown in Fig. 8. 

fiiic grade of sand is usJH||M^oth 
mol^s and cores. Supj^ies ^H^tved 
from Ohio, - sand 

,beds^and mixSi in vk'^yirji iflroportions 
foT'^eKh llass of work. Thte molds 
are* alb niaWc ofl- squeezer machirfes. The 
machines along both walls are plain 
hand squeezers while those on the floors 
back to back in the center of the shop 
are^ power a<tueezers made by the Tabor 
Hft, Co.u Philadelphia;. The molds are 
carried from the machinea and sUcked 
iwa deep on framea made of . two pieces 
of 2 X 4 lumber liid- on each side of 
the .'gangway. The. frames are mounted 
oi^d'jneh' blocl»» the Jneingvto 

raise the iruntiera g sufficient distance 


THE FOUNDRY 

ftom the floor so dhat when the lip' of 
the full crucible is brought dose to the 
sprues the bottom will be clear of the 
floor. This further assists in pouring 
as the men do not have to bend so low. 
The more a man has to stoop, the 
greater difficulty he has in manipulating 
the shank. 

h'ach man sets a row of about 10 
molds on a frame in front of the floor, 



Fin. 3 -UBTAIL‘OF TONOS—.NO LINK IS USED 
ON THK TOP-THK LIFTING HOOK EXER¬ 
CISES SUFFICIENT TENSION TO HOU» 

THE POT FIRMLY 

lie theii lays a thin flat plate oft each 
one and a second row of molds is piled 
on.top of the first. The top row is 
kept back about 3 inches to leave the 
rumicrs in the" lower row exposed. Flat 
plates are then set on the top row and 
a small weight placed on each mold. 
Tht bottom row of molds is poured 
first. This is done to guard against the 
possibility of metal splashing the run- 
. ners. while. inuring: row. - 

The molds^ aPe shaken out im- 
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mediately'after the last ode ^ 
poured. The castings pfcked Up; 
mediately by a pair of tongs afid 
plunged into a * tank of water. Thk^ 
treatment serves to clean them both jn" 
side and out. The steam generated 
the cores out and leaves the castings 
perfectly clean on the inside. Fouring 
goe.s on Continuously all day. 

The raolders put up from 70 to 100 
flasks a day but the floors are compara¬ 
tively short because the molds M 
poured on each floor before more than 
20 have accumulated. All the drippings*, 
spills, overflows and skimmings are 
passed through a wet mill and the tnetgl 
recovered. The return scrap ifrom the 
finishing shop together with bearillgl»; 
and chips arc passetl through a Dings' 
magnetic separator to remove any par¬ 
ticles of iron or steel. 

Cores are u.sed so extensively in 
plumbers' fittings that there are practi¬ 
cally as many coremakers as inolders 
employed. Owing to the light section 
of metal the cores must be extremely 
accurate. Thi.s is accomplished by pRst^ 
ing them while green and drying them 
in dryers which hold them in shape and 
prevent di.stortion. The work in the 
core room is systematized and reshltS 
in the production of from' jOO to W 
cores by’ each coremaker per day. The 
coremakers sit or stand at two benches 
and do nothing but ram the core* and 
set them on plates. A helper keeps theih^ 
supplied with sand,* wire, paste and, 
plates, ami carries filled plates to the 
ovens. The latter, three in oumbeY, W 
the plain drawer .shelf type firesd ^ 
either oil or gas depending upon wh^h; 
is the more readily available.' The;gae 
and oil supply pipes terminate in tht 
same burners and a switch can be made' 
from one to the other at a moment’s 
notice. 

I^reparmy IVires in Quantity 

One girl cuts all the wires required 
for the cores on a wire cutting and 
straightening machine and bends those 
which have to be bent on a cast irott 
plate 2 X 12 X 14 inches. This plate 
is perfectly 'fls^t on top and is provided 
with *4-!nch holes ’’set-,,close together 
over the entire surface. Plu|[iif-and stops 
are inserted in the necessary holes and 
the wires are bent around them to the 
required shape. By varying the position 
of the plugs, any desired shape of wire 
may be secured. Two half ebreboxos 
are provided for each size of core* The. 
sand is pressed into each half by hand, 
the necessary wires pressed into what 
will be the lower half, vent wires set, 
paste applied, and then one box is super¬ 
imposed bn the other, being located by 
suitable pins. The vent wires are with¬ 
drawn, the tpp' hox. rapped and'^ re*- 
moved and replaced hy a dryer frame. 
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The bdx is then turned over rapped 

is p<am on a taatt arid ish^ tha plate 
is htfed it is taken to the oven. ^When 
the cores art taken .from the ovens they 
are inspected by experienced men who 
reject any that may be defective. Minor 
defects are repaired and then cores 
are placed on the racks** ready for the 
molders. 

Cleaning the Castings 

The castings are cleaned by sandblast¬ 
ing, in a combined sandblast and 
tumbling barrel after which they are 
inspected, ground polished. They 
ard then taken machine shop 

where they are fitted and assembled 
after ^hich they are tested individually 
for leaks or other imperfections. A com¬ 
plete nickel plating plant is maintained 
on the premises and any of the castings 
which are to be finished in that manner 
are passed through it and treated. 

The company designs, makes and fin¬ 
ishes its own patterns, coreboxes and 
dryers.., Alt the p^rts are made of 
brass and highly finnRi^. The core dry¬ 
ers and coreboxes arc stored in bins 
and racks at one end of the shop while 
the patterns, which are all mounted on 
follow boards are kept, some in storage 
vaults and some on shelves on a bal¬ 
cony running the full length of the 
shop on one side. Part of this system 
of shelves'is shown on the extreme right 
on Fig. 3. The patterns are all num¬ 
bered and indexed to make them readily 
available when wanted. 
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FIG. 8—LAYOirr SHOWING THK ARRANGEMENT OF GANGWAYS AND POURING FUMNtt AND fVI 

SEPARATE FURNACE ROOM 


Oppose Metric System 

In a new edition of the book en¬ 
titled “The Metric Fallacy," the au¬ 
thor, Frederick A. Halsey, commis¬ 
sioner of the American Institute of 
Weights and Measures, outlines the 
results of an investigation of the 
claims made for- the- metric system 
and especially of the claim that its 
adoption is necessary in the interest' 
of the export trade. Chapter I is de¬ 
voted to a brief history of the metric 
system in France. Metric standards 
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were made compulsory iby n dra^ 
l«yr in 1793 and remained In 
19 years or until 1812 when Napole^ 
who had no faith in the systenif 1^ 
the law repealed. Under ^e relaainil* 
laws, the people immediately ,rs^ 
verted to the universal system 
which 12 inches makes a foot, 
continued the practice for 25 ynj^ 
or until 1837 when the metric ^ 
forcement laws were relmpOsed^ 
tinuing in effect until the preseat 

In Chapter II, the rejriies to IW 
questionnaires distributed in StniMi 
and Central America and the, 

Indies indicate that the ine|rfc,.sj^!t||i. 
is not fised extensively 
America. The results ^^of the 
tionnaires are tabulated in the bpejiic,^ ' 
the book. In but one country, 
guay, can the metric system he 
to be adopted for domestic tredh 
from this country answers YteiU' ip<* 
ceived to the effect that while m 
metric system was official, the {Sngtisk 
system was customary and no effort 
has been made to abolish It. 

Another chapter is devotedto sit? 
guments against the claim that' the 
metric system is necessary in Ihia 
terest of foreign trade.' A ^uinaiji^ 
of the replies to questionnairei 
milted to American exporters shoij^ 
that of 1445 replies, llf^ did^.not isiie 
the metric system; 160-used is ilightlyj, 
29 used is considerably; 16 
extensively; 5 used it exclusively 
46 did not reply. One manufaetiirer 
reports that 95 to 100 per cent of ills 
tools shipped to South Atnerka are 
made to ,English unit speclfidiUo«is> 
Referring to < enginocr|^ stindards^ 
it is staled that iht cempuisory adoprion 
would mean. revis$m in evety 'InduitQr. 




How and Why in Brass Founding 


By Charles Viche rs 


Aluminum Specifications 

have been ealled uf^on to [>nuiuce 
aluinitiuin castings conforming tt) the 
fotloii’htg analysis and 7t'<’ have had con- 
sidcrabW trouble in meeting the specifi¬ 
cations in regard to elongation. Th’ 
specifications for ciunposiiion are: .Hum- 
ilium, not under 04 per cent; copper, 
not 07'er t» per lent; manganese, not or’cr 
2 per cent: iron, nid 07'er 0.5 per cent. 
The physical properties demanded are. 
Tensile strength, minimum, pounds 

per square inch. T.longatum in I inches, 
minimum. S per cent, tt'e slnilf oppre 
date any suotfcstious you may have to 
offer. 

Ill a paper on Vluiniiiiiiii 
and VorKiiiKs, presented before llie 
American Institute of Melals. and em¬ 
bodied in the Transactions of the liisti 
tute for I91f), 1*. !•’. McKinney Kive-^ 
tests of sand east bars of an alumnnini 
alloy which meets the rel|Llirolnelll^ men¬ 
tioned. The alloy consistc<l of alum- 
imim, 96 per cent: copper. 2 pei cent, 
and man^ranese. 1.50 |)er cent. \ series 
of 11 tensile tests were nunle the aver 
a^c tensile .strength being over J(),50() 
potind.s per square ineli, and the a\erage 
elongation being over 1.^ per cent. We 
would .sngge.st, iberefore, the .ibove alloy 
he used as in none of tlie 1,1 tests did 
the elongation go below 8 per cent, or 
the tensile behnv IS.OtlO ijoninls pei 
.square inch. 

Soldering Aluminum 

li'e 700utd like to learn if the JitlhKo 
ing solders are .suitable for soldering 
aluminum: Aluminum, 20 parts; due, 
80 parts. The aluminum is melted first 
then the zinc i.>* added gradually, and 
7 ehcn all is doivn a flux of fat is siined 
in veitU an iron rod. The alloy is then 
mgoled. It is used in conneetiou 101111 
a flux consisting of eopiaha balsam, d 
parts; Venetian turpentine 1 part: lemon 
juice, a feiv drops. The .soldering iron 
is first dipped into the flux, then is ap 
plied to the solder in the usual wanner. 

An alloy of 80 parts zinc, and 20 part.s 
aluminum Jtas too high a melting point 
to be applied with a soldering iron. 
The flux has no value because it has 
no action on the film of oxide covering 
the aluminum which prevents the solder 
sticking. This film must be removed by 
scraping while the solder is flowing. 


d h( siirtaces are first thoroughly cleaned, 
thoji the alnmimim must be heated until 
the M)hler melts. It is made to fin the 
aluminum by thoroughly scrubbing the 
surface with the soldei', or by melting 
the solder then scrubbing the alumimim 
under the soUler. When tin* aluminum 
is tinned, ordinary half and lialf solder 
will ailhcre ]''Iu\cs sliould not be used. 
'I'bey do not raiisc the solder to adbete 
but dirty the aluminum. 

The following alloy is commonly uscil 
lor solding ahiminum. Tin, per cent; 
/im, i)er cent; ahiniimun 5 per cent. 
Melt the alumnuim in a cnuible, add the 
/inc in the form oi sheet, a little at 
a time. W'lien .ill is melted stir well, 
rind a<ld the tin with more stirring, rour 
into strips. 'I'o apply, beat the aluminum 
sill face to the melting point of the 
soMer. an 1 stnib the latter on ihe 
.ilnmimim. thus tinning the alumiinmi. 
riie liimed surfaces ibeii arc s«)l<lcrc<l 
in the oi-fnniy manner. 

NdDFufeirrijitiiit^ Ma'-liiil 

Il'e zeoulil like li> learn what jinxes 
me (mii.in>nlv used in melting huiss and 
brioiw. alsi) foi aluminum alJoy.s. 

'Flic impniiaiii ])<)int in melting any 
alloy of copper is to proteit the metal 
ironi the giiscs generated by the bnrii- 
mg fuel, because it absorbs some of 
these gases. an<l comliines with others, 
producing a metal that 111 .ly be filled 
with holes like bread, or it may be 
iniAid with (Iros.s formed by a com 
biiiatioM of the gas and tlie loppcr and 
other metals m the alloy 

Anything that will cover the metal 
.ifter it has melted, atul will produce a 
gas that protects the metal before it 
is melted, is of great assistance to get¬ 
ting sound castings. For these purposes 
eliarcoal is* universally used; hard wood 
blocks also arc excellent In addition to 
tin.s protection it is adusiible to use 
some fiu\ such as a mixture of soda 
ash, saiul and lime which melts and 
loiiiis a glas.s that covers the surface 
of the metal, b'or ordinary red bras.s, 
bottle glass is quite .satisfactory, 

h'or aluminum liux use a piece of 
fused zinc chloride the size of a hazel 
nut to a crucible full of aluminum. Add 
the chloride after the aluiiiinuni is 
melted and before taking it from the 
furnace, by simply dropping it onto the 
metal and stirring. 


Composition of Electric 
Contact Castings 

H\- zeould like to obtain a formula 
for trolley ivhcels and other electric 
lontact eastings, sc/iiV/i are high in con¬ 
ductivity and will leear ivcll. The metal 
should he red in color. Any information 
you may he able to give will be thank’- 
fully reeeiird. 

The conductivity of the metal in a 
trolley wheel is not so important as its 
iifuiarcing ipialities. Some alloys, not¬ 
ably tlio.se containing much lead and also 
the copper zinc alloys, form arcs as the 
wheel rolls along the wire. 'I'bese arcs 
pnxliice on the tread of the wheel little 
bard pimples which abraile the wire. 
The following alloy makes a g«)od trol¬ 
ly wheel: ('opper, 92.50 per cent; pbos- 
])lior Cupper, 0.5 per cent; tin, 7 fior 
cent. .A copiKT colored whet! tan be 
produced by decreasing the tin and in¬ 
creasing the jibosplior-copper. but its 
conductivity will be no greater tlvin 
that of the alloy given rir>l. .More dillfi- 
cullv is expel iciucd in casting it and 
gelling clean castings, on .account of 
the higher percentage of phosphorus. If 
any dilhculty is experienced with f).i 
l»er cent of jihosphor coiiper from bo 
metal cutting into the sand, the amoimf 
Used may be decrea>cd, as 0.10 per cent 
phosiihor copper is suflicient for deoxid¬ 
izing jmrjujsos. For irolley ears and 
overhead fittings use iJic follow'ing alloy 
Copper. 87 per cent: tin, 4 per cent; 
zinc. 6 per cenr. and lead, 3 per cent. 
For electric contact castings use copper 
only where conductivity is important. 


Bronze Bushing Alloys 

H'e like to obtain the formula 

for cnyfiA' suitable for bronze hush- 
ings^%^g^n be machined easily, zvill 
give gomKtrvice and also be cheap. 

The foipwing alloy will fill the re¬ 
quirements' satisfactorily: Copper, 78 
per cent; tin, 7 per cent; lead, 15 per 
cent. If a deoxidizer is considered 
necessary add 0.25 per cent of a phos¬ 
phor copper containing 15 per cent of 
phosphorous. First melt the . copper 
under charcoal, add the phosphor copper 
and stir thoroughly, then add the tin an^ 
lastly the lead. This alloy will run 
clean castings and will prove an ex¬ 
cellent bearing alloy. 


Bill Makes a Steel Pinion For Large AGU Drive 



O URING a meeting which Hill 
and I attended one night re¬ 
cently a well-meaning citi/cn 
read a paper entitled, “The 
Importance of Selecting the Right Kind 
of lireakfast I'Tiod.” Hill did not wait 
to hear it all; he told mo that he would 
wait for me oiitiide if I intended to be 
a gi»at and stay until the tnoeting was 
<jvcr. I will he limiesl enough to con¬ 
fess that it was politeness and not inter¬ 
est that prevented me from followdng 
his example, hut I stayed. \ft^r the 
meeting was o\er I ftjund liim waiting 
and we walked logether to the car line. 

“That kind of drivel makes me tired,’" 
said he. “It is my opinion that it does 
not make a bit of diiTereiiee what a man 
eats for breakfast or any other meal 
as h»ng as he gets enough of it. At 
the present time, the hnrning gnestion 
is not ‘What shall we eat/ but ‘What 
can we gi t to eat ?’ It is the same 
with any other question you wish to 
consider For instance, there is a gen¬ 
eral impression among fouiidrymcn that 
there is only one kind of sand in the 
world fit to make eastings, and that 
is the kind they have always used. They 
pooh-pooh and laugh yon to scorn, etc,, 
if you suggest using any other kind, 
even in an emergency. Now I’ll tell 
you about a double staggered tooth driv¬ 
ing pinion for a blooming liill that I 
made one time under peciiAr circum¬ 
stances. This little episocA occurred 
while I was connected (^Mccted is 
good) with a comparative^^n^ iron 
and steel plant. 

“After the blooming miWnad been 
running some lime one of th«main driv¬ 
ing pinions broke and it was found 
that there was only one spare on the 
plant. An order was placed with the 
nearest sled foundry which in this case 
was 1000 miles away for a new casting 
and to guard against a shut-down the 
master mechanic decided that he would 
have a pair cast in the open-hearth de- 
par^tment of the plant. 

“We had no silica sand at the time, 
but we had in the iron foundry a large 


supply of ilifliTent kinds of ordinary 
molding sand for iron and brass cast¬ 
ings. Included in this h>t was a supply 
of coarse, open sand which wc used on 
dry sand and loam work Considerable 
doubt was expressed about the ability 
of this sand to stand up to steel. When 
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the niaslcr mechanic asked my opinion, 

I told him that I saw no reason why 
it should not give satisfactory results. I 
don’t mind telling you that I was not 
as confident as I led him to believe, but 
I was not going to miss such a beautiful 
chance to find out definitely. I'll say 
this for him, he was a brave lad for 
he U)ok my word for it and convinced 
the gi'iieial manager, the purchasing 
agent and the blooming mill superintend¬ 
ent that it could be done. 

"This easting was no toy. It was 3 
feet in diameter across the teeth; it ^ 
was nearly 15 feel long, including the 
sink head; and it required about 15 
tons of .steel to pour ii. Having set¬ 
tled all the pretiininarie.s, actual work 
was commenced by issuing shop orders 
for a pattern and a set of flasks to 
mold it in. The flask.s all were cast 
and ready several day.s before the. pinion 
pattern was given the last coat of yel¬ 
low shellac. The core print around the 
middle wa^ painted a brilliant Vermillion 
and the \o\i\ cuscmblc certainly was 
handsome. 

“7'hc flask was made in 11 sections, 
nine of them were alike, being 14 inche.s 
while the other two were 26 inches 
deep. The two deep sections were to 
carry the teeth, three shallow' sections 
were required to house each neck and 
wahblcr and the remaining three sections 
eiielnsed the sink head. These flasks 
were made after the style of those 
used for making rolls. They were 
flanged top and bottom and were pro¬ 
vided with an extension' to accommodate 
the upright runner. One pattern 14 
inches deep was used to make all the 
flask sections. It was the correct depth 
for them all except the two deep sec¬ 
tions which were to contain the mold 
for the teeth To make the deep see- 
tions the pattern was rammed in the 
usual way and then drawn up and 
rammed again, until the required depth 
was reached. The pattern carried a top 
flange but the lower flange on each sec¬ 
tion was molded on by the use of Baitge 
cores. This arrangement did away with. 
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the necessity for either lifting out the 
•core or cheeking off the outside. The 
mold for the bottom pUte for the flask 
was made by setting the pattern flange 
down on a prepared bed of sand and 
banking the sand around the flange 
to the depth of about an inch. 

**We also made nine arbors, four for 
each set of teeth and one to carry the 
sand in the top neck section of the mold. 
Three of these arbors had long prongs 
cast on them, the purpose of which will 
be touched upon again. When the gear 
and rigging was ready wc loaded it all 
on a flat car and had it taken down 
to the open hearth where the mold was 
made. 

**For convenience in molding, the pat¬ 
tern was made in seven sections fitted 
together in the usual way with dowels 
and dowel pins; two wabblers, top and 
bottom neck, two teeth sections and a wide 
core print which separated the top and 
bottom sets of teeth. A segment corebox 
was provided for making these cores 
which were used for reducing the 
shrouding in the center to the pitch 
line and have it correspond to the 
shrouding on the extremities of the 
teeth. 

“Wc put down an ordinary square 


was surrounded hy new sand. A piece 
of rod was hoiit and laid horizontally be¬ 
tween the pipe and the flange of the pat¬ 
tern on the first ramming but no further 
rods were used. New sand was used 
to face the pattern and gatepipe all the 
way up. The other two flask rings 
were put on and successive courses of 
sand were rammed until it had reached 
a point about half way up on the neck. 
At this point the sand was scraped off 
flat and a small tunnel about 3 x .S 
inches was built of silica brick connecting 
the pattern with the upright gate. The 
gate pipe was then withdrawn and a flat 
silica brick placed over the opening. 
This brick also served later to receive 
the direct fall of the metal during the 
pouring operation. The remainder of 
the drag was rammed in the usual way, 
a large portion of the space being filled 
with coke to facilitate drying the mold. 
The bottom plate was then clamped on 
and the drag rolled over. The roll-over 
board was removed and the parting 
slicked. The chamfer on the points of 
the teeth made it necessary to supple¬ 
ment this parting by setting on the 
section of the pattern containing the 
flr.st set of teeth and tucking up under 
the points before putting on the parting 


was used for a gate in the drag being 
set in and located by dropping one end 
into the opening in the, joint. About 
i^'inch of facing sand was sprinkled 
on the joint and one of the arbors 
which had three prongs on the lower 
side was clay washed and lowered in 
until the prongs rested on the sand 
strip with which each of the flask sec¬ 
tions was provided on the inside at the 
bottom edge. Four gaggers were set in 
each tooth space and enough sand shov¬ 
eled in to make the first ramming. The 
remainder of the ring was filled and 
rammed, three additional arbors being 
dropped in at equal distances. When 
the top was reached the surplus sand 
was scraped off and four 6-inch spikes 
inserted in the top of each tooth for 
reinforcement The joint was then 
slicked and the core print set on. The 
part of the pattern containing the sec¬ 
ond set of teeth was then located and 
the other deep section of flask was low¬ 
ered on and rammed in a manner similar 
to the first. 

**When the parting was made on this 
section, the second neck and wabbler 
were placed and three of the 14-inch 
flask sections hoisted into position. A 
suitable arbor or grating was lowered 


wooden bottom board for a roll-over Mind. One of the 26-inch cheeks was then 
board, centered the bottom neck of the put on, the same piece of pipe which 
pattern on it, and then low¬ 
ered on one of the 14-incli _ ll'V, 

flask sections. A piece of 

3-mch pipe about 4 feet Ci 

long was placed in a ver- ^V 

tical position in the pocket _ -- 5 \ 

of the flask provided for ^ J V 

that purpose. This served ^ I j 

as a gate pin. Facing sand, f _/ fe 

which consisted simply of _ 

new sand passed through a aiJV ) 

No. 4 riddle, was used to ^ V 

cover ‘the pattern to the 

depth of about 2 inches and ^ 

then enough old sand was ^ ^ 

shoveled in to form a ram- I, -- ---^ 

mlng. The piece o£ pipe also bilLi cab maob a cuan mm 


in which :fiso rested on prongs provided 


for that 



l^rpose. This section of the 
^old was rammed up to the 
of the wabbler. An 18- 
|\ch diameter ring pattern was 
n on top of the wabbler and 
Di: sand rammed up flush with 
Ke top edge of the flask. This 
ung formed the lower end of 
tne sink head, or perhaps it 
would be clearer to say it 
formed the connecting link be¬ 
tween the wabbler and the 
future green sink head. The 
remaining three sections of the 
flask were not rammed at this 
time; th^ were rammed up 
later in green sand when ai^- 
sembling the mold for casthig. 
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Th« top of the last section was 
scraped off flush, the ring pattern with¬ 
drawn,^ a round plate clamped on and 
then the work of taking the mold apart 
was begun. The section containing the 
top neck and wabbler was taken off 
first, turned and lowered to the floor. 
The pattern was drawn out, the mold 
finished and given a coat of silica wash. 
It then was rolled back again and set 
up on some empty flasks to enable us 
to build a wood fire under it. 

**The first section of the teeth pat> 
tern was drawn next. We had to use 
one of the 75-ton open-hearth cranes 
to draw the patterns. The operator was 
an artist He drew those patterns as 
nicely and as steadily as any foundry 
crane man could do it. The upper cheek 
section was then lifted off and lowered 
upon suitable stands where it was fin¬ 
ished and whitewashed. The lower cheek 
was treated in the same manner. The 
lower neck pattern .was drawn last and 
the mold finished and whitewashed. 
We built wood fires under each section 
with the exception of the drag, which 
we dried with a gas flame. 

*The open-hearth furnaces in this plant 
were the tilting type, set level with the 
floor, and having a pit in front in which 
the ladles were lowered while tapping 
heats. The complete pinion mold was 
16 feet high from the bottom plate to 
the top of the runner, so we decided 
to assemble it in the pit of one of the 
furnaces which was temporarily off for 
repairs. 

'^Accordingly the drag was picked up 
first, carried to the pit and lowered 
down until the bottom plate rested on 
the brick floor. The two cheek sec¬ 
tions containing the teeth were put to¬ 
gether where they were and the ring 
cores which made the gap between the 
two sets of teeth were inserted. These 
cores had been dried in an oven im¬ 
provised for the occasion out of a 
few iron plates. The two sections were 
clamped together, picked up |hy the 
crane and lowered on the drafl in the 
pit. The cope section was theAut on, 
a ring pattern placed in the fl|r, the 
remaining three sections of fiawL^ed 
on and mtnttied full of green^^B^ 

^Instead of usitig a pipe for^pFunner 
in the green sand section, Wt used 
sleeve bricks built on top of ea|n other. 
The mold was then damped* at the 
joints, a runner cup set on and we were 
ready to pour. We had no choice in 
the analysis of the metal We had to 
take either one of the different varieties 
of steel the open heartily wu makifig 
at thiM. The nearest to what we 
wanted was an axle mixtHre of about 
(1^ per cent carbon. We poured it 
ft^ ihal b^t and I . heard afterward 
that .ftviras the best bearing ^nion 
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that was ever put into the blooming mill," 
“How did the sand act?” I said. 
“Did it skin off all right?” 

“Sure,” said he. “The outside peeled 
off as clean as any casting you ever 
saw; we had to do some chipping in 
the teeth but I believe that would have 
been obviated if we had facilities for 
drying the mold properly in an oven.” 

Just then Bill's car came into view 
and as he stepped off the curb he hand¬ 
ed me this little gem of wisdom: “It 
is all right for a young fellow to fuss 
over his breakfast food, but a married 
man, if he has any sense, will take 
what he gets and be thankful if he does 
not have to get up and prepare his 
breakfast as well as eat it.” 

Method of Making the 
Cupola Bottom 

By H. B. DUUr 

Question —How and through what 
opening is the bottom made in a drop- 
bottom cupola? In England our cupolas 
have solid bottoms and openings are 
provided in* the back, opposite the tap 
hole, for pulling out the unburned coke 
after the heat. With this method new 
bottom need be made only occasionally. 

Answer .—In drop-bottom cupolas the 
two semicircular doors which form the 
bottom are swung down after every heat. 
This allows all the unburned coke, the 
slag and any metal which has not been 
melted to drop through to the floor. 
The refuse, in many foundries, is put 
through a water mill to reclaim all the 
iron in it. Not only does the refuse 
from the cupola fall out when the bot¬ 
tom is dropped, but the sand which 
formed the bottom comes with it. This 
necessitates the making of a new bot¬ 
tom after eacli heat. To do this the 
bottom doors are closed after 'the side 
walls of the cupola have been patched 
and the breast of the cupola has been 
made. 

This patching is done with a mixture 
consisting of half molding sand and 
half fire clay and a hole for tapping is 
formed in the breast. Then sand is 
thrown in through the charging doors. 
A ladder is put through the charging 
doors and a workman goes down to 
tamp in the sand bottom. Usually the 
first layer about 2 inches deep is made 
of gangway or refuse sand. This is gen¬ 
erally covered with a layer of molding 
sand of the same thickness. The sand 
should be damp but care must be taken 
that it is not too wet. Scrap wood is 
used to start the fire. It is laid on 
the bottom and stood op along the sides. 
At two or more tuyeres finer wood is 
placed with wbirii to sUrt the fire. 
After a pportion of die wood has been 
pla^ Ae workman comes out of the 
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cupola and withdraws "the ladder. The , 
remainder of the wood is then dumped ' 
on top of that already placed. A por-^ 
tion of the coke is also charged and , 
then the fire is lighted. When a good 
fire is burning and a blue flame comes 
from all over the top the remainder of 
'the coke for the bed is added. After 
a blue flame again appears charging of 
the metal begins. 

British Foundiymen See 
German Practice 

Recently a deputation from the British 
Brass founders’ association visited Gtr* 
man works to study foundry conditions 
in the Rhineland. According to the 
Iron and Coal Trades Review this depn* 
tation has reported that the main ad¬ 
vantage the German founder has is in 
the smaller variety of articles produced 
by each manufacturer combined with 
careful attention to details by all the 
employes. 

An unusual practice was noticed which 
was common to all the German brass ' 
foundries visited. This consists of put¬ 
ting molds into an oven as soon as 
they are made and leaving them there 
until the next morning when they are 
taken out and poured at some time dur¬ 
ing the day. 

Molds are placed on top of each 
other when cored, in piles 3 or 4 feet 
high. Each pile is clamped together 
and then set on end for pouring in 
the usual manner. It was noticed in 
several instances that loose locating 
pegs were inserted in the sand of the 
mold to assist in accurately matching 
the cope and drag. Both pit and tilt¬ 
ing furnaces were employed for melt¬ 
ing. 

Organizes New Foundry 

The Greensburg Foundry Ca, 
Greensburg, Ind., has been organised 
with R. G. Dock, president, and J. E. 
Evans, secretary and treasurer. Mr. 
Dock will continue the operation of 
his machine shop as a separate organi¬ 
zation, while Mr. Evans, who has 
been with the Dayton Malleable Iron 
Works, Dayton, O., will assume active 
management of the new foundry which 
will specialize in malleable automobile 
and jobbing castings. 

The Keller Pneumatic Tool Co„ 
Chicago, has been awarded the con¬ 
tract to supply the navy yards with 
all their requirements in pneumatic 
riveters, chlppers, scaling ham"mera 
and holders-on for the present fiscal 
year. The first order was for 3946 
tools divided ns follows: Riveters, 
681; shippers, 1428; sealers, 896. and 
holders-on. 291. 



Learn' Semisteel Facts From Shell 


TKe Sum of the Percentages of Total Carbon and Silicon in the Metal is an 
Index of Its Strength—First Portion of the Heat is Found 
to he Inferior in Quality 

BY FRANK E. HALL 


AR slunvc'l llie iiC‘i'C"^sity for 
a metal stronger than cast 
)r<ni to snppleiiH'iit the ■^llpplv 
nl sled Svi p.iiiiiitic 

nictallurgi-^ls wete spurred to new 
etTorts to improve the status of that 
ha1f4jrced of the metal world that 
had heen, more nr less erroneously. 
<‘hristened semistecl. As a rc'.ult, it 
was developed that for certain pur¬ 
poses semislccl was superior to steel 
in the maiiufaclnre of shell. 

Steel, bcrausc of il.s pre.iter strength 
and toughness, is able to carry a 
heavier charg<' of exi)l(»siv'c, eonse- 
quently, a steel shell can he expected 
to cause greater deslruelion when 
used against forlifications or other 
inanimate objects. On the other hand 
semisteel, because of its comparative 
b^itllcnes^ and its reuniting greater 
fragmcntatJoii, is capable of inflicting 
more serious loss of life when used 
against opposing fortes of men 
Therefore, each has its proper place 
iti the ectinomy (»f wai. 

For the present purpose, steel may 
be defined as a eoiiiparatively pure 
iron whose physical nature is modi¬ 
fied by small amonnt.s of carbon, sili¬ 
con, sulphur, phosphoni.^. ’ manganese, 
and possibly other rare element'.; 
while cast iron generally is limited 
to approxim.itely 93 per cent of iron, 
the lemainder consisting of larger per¬ 
centages of carbon, silicon, Milphiir, 
phosphnnis and manganese. Semi- 
stccl niav be defined as cast iron in 
which the carbon .and silicon have 
been reduced to as low .1 point as is 
consistent with maintaining the nature 
of gray iron, and in which the re¬ 
maining elements are manipulated .so 
as to give the greatest strciigtli. 

The fact that the addition of steel 
scrap, in varying percentages, is the 
means used to reduce the carbon, 
together with the fact that a con- 
.siderahle increase in strength results, 
IS probably the explanation of the 
origin of the name scmistcel. That 
ordinary grades of steel show from 
three to four time.s the tensile 
strength of cast iron is due to the. 

CopyriKht, l')20, by Die American Institute of 
MlnluK and MctnllurBlral KuKlnecrs, Inc. From u 
paper to be presented at the of the Instttute, 
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fact that the crystals, or grains, of 
cast iron .'ire interspersed with flakes 
of gra))hitic carbon, which break up 
the continuity of the mass and form 
surfaces of chavage, which weaken 
the whole slructurc. Ordinarily 
about 3 i>or cent of graphitic carI)on 
is presLMit in cast iron, but as the 
specific gravity of gr.iphite is 2 15 and 
of cast iron 7.20, the space occ'iipied 
l)y the graphite i.s upward of 10 per 
cent; NO when it is coiisiilerod that 
the graphite is ptcsent in flakes, or 
jd.itcs, and not m graims, the reduction 
in strength is easily nnders-lood. The 
production of seinisteel involves a re¬ 
duction of graphitic canboii to ap¬ 
proximately 2 40 per cent. In a<ldi- 
tion. the rcduee<l silicon content and 
other factors entering into the sitna 
tion le’.'l to ( liaiige the flakes of gra- 
pliite into Innr particles of more 
compact sliayie. reiileiing the slnic- 
tnri‘ more homogeneous and, conse¬ 
quently, stronger. It is easif.y pos¬ 
sible to double the strength of ordi- 
narv cast iron by the addition of 
steel scraii and the proper manipula' 
tion of the controlling constituents. 

X 0/ Si'inistrcl 

A number of fealiires are of prime 
importance in securing consistent re¬ 
sults v%hen making seiiiistecl. Fore 
most among them are the careful 
control of the chemical composition 
of the metal and extreme care in main¬ 
taining uniformly the j^roiicr melting 
conditions as well a.s the conditions 
surrounding the pouring and subse¬ 
quent beat trc.Ttmcnt of the castings. 

increased strength i.s the main 
object sought, the carbon and sili¬ 
con must be reduced. The extent to 
which this reduction may be carried 
is limited by the size of the ca.sting, 
the material of which the mold con¬ 
sists, the subsecpicnt heat treatment, 
and, to some extent, by the percent¬ 
age of sulphur and manganese 
contained. The lower the total 
carbon, the greater is the tendency 
of the carbon to remain in the com¬ 
bined .slate for any given silicon con¬ 
tent; so in order to safeguard the 
castings from '^chilling white*’ it is 
necessary to increase silicon as the 
total carbon decreases. A generally 


accepted rule is that for a shell of 
155 millimeter in diameter or larger, 
the total carbon plus the silicon 
.‘•'hould be maintained at approxi- 
niritely 4.40 per cent, although it will 
be seen from the analysis in the ac- 
cuiupanying table that excellent re- 
PiiUs have been secured with a total 
considerably below this figure. 

The total carbon is more difficult 
to coi)tn>l than is the silicon, for in 
the cupola, carbon is absorbed from 
the fuel in varying amounts, depend¬ 
ing on the ronditioiis surrounding the 
melting. As a result the tot.il car¬ 
bon is always greater than the cal- 
ciikited amount, and it is not always 
possible to forecast accurately the 
reduction that will result from the 
ii‘'e of a given amoutit of steel scrap, 
'i'hc silicon, on the other hand, loses 
more tlirongh oxidation than is the 
ease in melting ordinary gray iron. 
'I’lio variations of these two elements 
are such tliat aecuratc and raind 
laboratory inelbods are imperative in 
order that as close control of tbe 
eompo.silion a.s pos.siblc may be main¬ 
tained. 

In addition to tl'.e requirement for 
high tensile st’-engtb. tbe m.annfac- 
tnre of shells demands a certain de¬ 
gree of toughness, or freedom from 
O-xcc.-isivc brittleness, to insure against 
breaking in the gun. This feature in¬ 
volves carrying a low phosphorus 
content, in additiim to the precaution 
against allowing the total of the car¬ 
bon anM silicon to become so low 
that hrfc-tlcncss will result. In order 
to mcjf* the present requirements in 
this a phosphorus content not 

to es4^^ 0.120 per cent is desirable. 

ect of manganese is prac- 
ticallyW- ■ same as in the case of or¬ 
dinary Vray iron and, as in the case 
of othc^ low-silicon castings, is pref¬ 
erably c’arried from 0.75 to 1.00 per 
cent. 

.Sulphur, never a desirable consti¬ 
tuent, tcn'd.s to increase abnormally in 
semisteel, due to a number of con¬ 
ditions. Chief among these is the 
ready absorption of this element by 
the steel scrap, which necessarily con- 
.sists of moderate-.sized piece.s. As 
these become red hot before the 
larger pieces of pig iron and require 
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greater heat to melt, they remain 
longer in contact with the sulphur¬ 
ous gases from the fuel. As the latter 
is required in greater amount in or¬ 
der to insure the proper melting of 
the steel scrap, it naturally furnishes 
more sulphur. The rigid require¬ 
ments of the manufacture of scmisteel 
shel'ls involve a large percentage of 
reniolt than in ordinary practice, which 
also tends to a iiigher sulphur con¬ 
tent, so that special care in the selec¬ 
tion of materials and attention to the 
details of the process are needed to 
insure as low a percentage of sulphur 
as possible. 

In the accompanying table are 
given a number of selected analyses 
with the results of the accompanying 
tensile and impact tests and, in some 
cases, the hrinell hardness. These 
.analy.ses liave been selected to cover 
as wide a variation as possible with¬ 
in working limits ami. in a few cases, 
special pcu’tions of heats liave been 
shown in which the impact test fell 
below rcfiuircmcnts. 

Sruiisfri'l Rcqnimtieift.\ 

It is perli.aps fair to remaik tliat 
there was sunie iinrertainty as to jtisi 
what was necessary in regard to the 
strength of .'-hells to meet the re- 
(iniremenls so recour-e was had to the 
tost^ developed in France for likepur- 
pose'-, with such modifications as it 
w.is tlionght would simplify their ap¬ 
plication to our system of weights 
and measures. Tt is probable that 
further study in actual service wdll be 
neccss.ary before a sy.slcm of tests 
ran be devised that will, at the same 
lime, safeguard the quality of the 
product and cn.'ilile the manufacturer 
to produce satisfactory sliclls without 
suffering an ahnornial penalty in re¬ 
jected material. The tests, as finally 
outlined, were as follows: 

Pliysictil Test bars shall be 

taken from the pouring ladle iat each 
cast of approximately 2000 poilad.s and 
each bar shall be cast in a vertnl mold 
of the same material as that M which 
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the shells are cast. The cooling of the 
test bars shall be performed under the 
same conditions as the cooling of the 
shells. 

Tnisifi'-strength Test—Tha test bar 
shall be cast 1.25 inclie.s in diameter, 
with a length of 8 inches and a riser 
of 4 inches. At each end of the bar, 
for a distance not exceeding 2 inches, 
the bar may be cast with a maximum 
diameter of 1.5 inches, in which case the 
riser shall be of the .same diameter. 
After removal of the riser, the test 
specimen shall he machined at its central 
portion to a diameter of 1.128 inches for 
a minimnm length of 4 inches. The 
ten.sile strength of the specimen must 
be at leii.sl 32,000 pounds. 

Impmt Test —The test spcninen 1.50 
inches square, and not exceeding 1.52 
inches on any side, shall be cast with 
a length of 8 inches and a 4-inch riser 
of the same area, between which and tin* 
bar there may be a neck of decreased 
.irea to permit the riser to be readily 
knocked ofT. After removal of the riser, 
the bar shall be placed on two angular 
siipjiorts having cdgc.s with a radius of 
0.08 inch and in tnrn siipi)orleil on u 
one-piece anvil weighing at least 1750 
pouiifls and resting on a concrete or 
Ollier .solid foundation. '\ weight of 
25 pounds, having its bottom curved on 
a 2-inch radius, .shall be cau.scd to fall 
exactly on* the middle of the test bar. 
'I'he te.st shall begin with the weight at 
a height of 12 inchc.s and shall be re¬ 
peated, always striking the same face 
of the test bar. with the height of tlu- 
weight increased by inch intervals 
until the bar breaks. The height of fall 
for causing ru]>lure shall be not less 
than 18 iiirhes, this Iieight being moa- 
.snred from the upper surface of the bar 
to the lowest p.art of the testing weight. 

Hardness Test -ffardness must not be 
less than represented by an indentation 
of 4.0 millimeters diameter on Ilrinell 
machines at 3000 kilograms. 

A study of the accompanying table, 
and other data accumulated during a 
considerable period of mamifacturc, in¬ 
dicates that the impact Ic.st is more or 
less erratic, as at present apiilicd. 

The statement has at limes ’appeared 
that too high a tensile .strength was not 
advisable, for the reason that, above lea- 
siuiablc limits, the imiiact test was likely 
to show a brittle iron and that the 
toughc.st iron was apt to be that which 
ran rallicr close to the lower limit in 
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tensile strength. While this statement 
has been borne out in a very few cases 
ill the operations upon which this paper 
i.s based, by far the greater number of 
ca.se.s show' an increasing toughness with 
increasing tensile strength, as in the 
case of numbers 11 and 13 of the table. 
Number 10 is one of the few exceptions 
mentioned. 

Tensile Strength is Limited 

There is a limit to which the tensile 
strength can be carried, however, for 
when the total carbon and silicon con« 
tent falls much below 4.40 per cent, 
the semis led becomes difficult to melt 
and Is sliiggi.sh in the molds, so that 
slag and gases do not readily free them- 
-sclves from the metal and defective cast¬ 
ings result. For example, No. 13 shows 
a total carbon and silicon content of 
3.87 per cent. While the tensile strength 
was above normal and the impact test 
.showed good toughness, some of the test 
bars from this heat showed flaws from 
sluugish metal. 

The total of carbon and silicon con¬ 
tent below wbiclt it is unsafe to go is 
probabl) in the neighborhood of 4 per 
cciu It w'otild not he wise to continue 
at this iK>int for many heats in succes- 
‘-ii.n as. in addition to the liability to 
sliigeish metal, there is danger of its 
(billing white unless carefully cooled, 
the more so as the remell is returned 
day after day. The best results appear 
to lie betw'eeii 4 .uid 4.40 per cent, with 
the total carbon remaining as near 3 
per cent as possible and the combiiied 
carbon at or near 0.60 per cent. An- 
aljses 2 and 2-A represent respectively 
iho third and the thirtieth ladle from 
the same heat and are reproduced to 
.sliow the tendency to weaknc.ss of the 
first metal from the cupola. 

Second only to the necessity for care¬ 
ful chemical control is the need of a 
rcruied cupola practice, as it is easy to 
spoil ail otherwise perfect mixture for 
semistccl, by lack of attention to de¬ 
tails in melting. It is of the utmost 
importance that the coke bed be thor¬ 
oughly ignited and leveled and that the 
charges be jdacid with the utmost care 
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to maintain compactness and uniformity 
and a proper division between the coke 
and metal layers; the cupola should be 
kept filled to the charging door. 

As the material composing the charges 
for semisteel has a greater tendency to 
oxidation, it is important that careful 
attention be paid to the fluxing of the 
cupola. Limestone used alone is satis¬ 
factory, provided the heats are not more 
than 5 hours in duration. It should 
be from 7 to 10 per cent of the weight 
of the metal charge. A good depth 
of slag should be carried above the 
metal to admit of the thorough clean¬ 
ing of the molten metal as it drips 
through this blanket of slag. For heats 
longer than five hours, it is advisable 
to substitute fluor spar for a portion of 
the limestone. From 15 to 20 per cent 
of the weight of the limestone may be 
replaced satisfactorily by fluor spar on 
heats up to 10 hours duration. It should 
be borne in mind, however, that fluor 
spar has about double the fluxing ca¬ 
pacity of limestone in making the sub¬ 
stitution, so that for every pound of 
fluor spar added, two pounds of lime¬ 
stone should be deducted. 

It has been found satisfactory to place 
the charge of flux directly upon the 
coke. The steel, having a higher melt¬ 
ing point than pig iron, should be 
charged immediately after the limestone, 
and it should be followed, in turn, by 
the pig iron and the remelt. The metal 
charge should be carefully leveled by 
Ailing the smaller pieces of the remelt 
into the crevices left in placing the pig 
iron. 

More coke wilt be used in melting 
semisteel than is used in good gray iron 
practice, as the scmistcel must come 
from the cupola extremely hot. Having 
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a much lower carbon content, semisteel 
freezes at a higher temperature, and 
therefore needs to be handled at a high¬ 
er temperature than gray iron. For the 
same reason, it should be handled rap¬ 
idly and in large ladles to prevent too 
great a fall in temperature. 

The great variation in composition, 
between the steel scrap used and the 
balance of the charge, necessitates a 
thorough mixing of the metal before 
pouring. To this end, it is advisable to 
make the charges as small as is con¬ 
sistent with pronounced separation of 
the layers of coke and metal in the 
cupola. This feature is also governed, 
to some extent, by the ability of the 
charging gang to maintain proper charg¬ 
ing conditions. The smaller the charge 
the greater is the difficulty in keeping 
the materials properly placed and the 
cupola full, so that it may become nec¬ 
essary to use slightly larger charges 
than would otherwise be desirable for 
the sake of maintaining the best charg¬ 
ing conditions, especially in the case of 
heats of long duration. A cupola lined 
to 66 inches, operated very successfully 
on a 2000-pound metal charge so long 
as the heats were of short duration but 
when the time was increased materially, 
it was found necessary to double the 
charge, using 4000 pounds of metal. In 
order to maintain proper mixing of the 
metal, a large mixing ladle is advisable, 
as well as large pouring ladles. 

A good melting practice for semisteel 
demands coke of good quality and a 
bed charge approximately 36 inches 
above the top of the highe.st tuyere 
opening. The coke charges between the 
charges of metal should be in the ratio 
of from 1 to 8 or 1 to 7. 

Owing to the inferiority of the flrst 
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metal drawn from the cupola, it is ad¬ 
visable to pig the first ton or ^wo of 
metal melted. The reason for the in¬ 
feriority of this metal can probably be 
attributed to several causes; among these 
arc the greater oxidation, resulting in a 
low and uncerain manganese and silicon 
content and the tendency of the gray 
iron to melt ahead of the steel. It is, 
therefore, advisable to make separate an¬ 
alyses of the Arst metal, which is pigged 
for remelt, and to treat it as a separate 
constituent in calculating the mixtures. 
In order to render the variation in this 
Arst metal as small as possible, the steel 
scrap used on the Arst charge should 
be in as small pieces in order 
that it may melt as nearly as pos¬ 
sible at the same time as the gray iron. 
After the Arst ton or two of metal has 
been tapped into the mixing ladle, the 
cupola should be plugged and the ladle 
drained so that the subsequent metal 
will not be contaminated with the Arst 
metal drawn. When the metal is again 
tapped, it may be allowed to run con¬ 
tinuously and the molten metal drawn 
from the mixing ladle into the pouring 
ladle as required. 

The blast should be maintained at a 
uniform volume and of sufficient quan¬ 
tity and pressure to penetrate to the 
center of the melting zone. A satisfac¬ 
tory pressure for a cupola lined to 66 
inches has been found to be from 14 
to 16 ounces, when this pressure was 
maintained approximately 30,000 cubic 
feet of air per ton of metal melted was 
supplied to the cupola. 

In regard to manipulation of semisteel 
during and after pouring, it is sufficient 
to state that standard foundry practice 
consistent with the best results in gray 
iron should be maintained. 


Study Effect of Sulphur and Phosphorus 


g COMMITTEE has been ap¬ 
pointed through the efforts of 
the American Society for 
Testing Materials, the U. S. 
bureau of standards and the U. S. 
railroad administration, to investigate the 
effects of sulphur and phosphorus on 
steel. The personnel of the committee is 
as follows: Bureau of standards, repre¬ 
sented by Geo. K. Burgess and H. L. 
Whittemore, Washington; U. S. railroad 
administration, represented by F. M. 
Waring, Pennsylvania railroad, Altoona, 
Pa., and H. £. Smith, Washington; 
American Society for Testing Materials, 
represented by Robert W. Hunt ft Co., 
New York, and T. D. Lynch, Westing- 
house Electric ft Mfg. Co., East ^tts- 
burgh, Pa.; Society of Automotive En¬ 
gineers,* represented by E. F. Gilligan, 
Henry ^ Souther Engineering Co., Hart¬ 


ford, Conn.; Association American Steel 
Manufacturers, represented by E. F. 
Kenney, Midvale Steel Co., Philadelphia, 
and J. J. Shuman, Jones & Laughlin 
Steel Co., Pittsburgh; Steel Founders 
Society of America, represented by J. 
£. McCauley, Birdsboro Steel Foundry 
ft Machinery Co., Birdsboro, Pa.; U. 
S. war department, represented by F. G. 
Langenburg, Watertown arsenal, Water- 
town, Mass.; U. S. navy department, 
represented by. D. J. McAdam, naval, 
engineering experiment station, Anna¬ 
polis, Md.; U. S. shipping board, repre¬ 
sented by Frank Gentles, Philadelphia.; 
National Research council, represented 
by John H. Hall, Taylor Wharton Iron 
ft Steel Co., Highbridge, N. J. 

Dr., George K. Burgess is chairman 
of the committee and the secretary is 
C. L. Warwick* secretary-treasurer of 


the Am^ican Society for Testing Ma¬ 
terials, Philadelphia. 

A pruam of tests has been outlined, 
which ^ers several different classes of 
rolled^^erials as well as forgings and 
cagM^Rl The tests are divided into 
two sqK designated A and B, In each 
aeries IL factors will be kept as con¬ 
stant aitoossible with the exception o£^ 
either tk sulphur or the phosphorus.* 
One of these elements will be varied in 
each series while every other element 
in the series will be held as constant 
as posrible. 

The ranges of phosphorus and sulphur 
in series A extend up to 0.0fl per. cent, 
atid .te sulphur in the steeh of this 
seHito bi' to be rtiUnal su/pknr, that is, 
itilpbv^ present in the steel through fuel 
or from pig iron or scrap. Scries B 
(CoH(i!uM ' <^» pegs 167) 



Jeremiah Dwyer, Pioneer Stove Man, is Dead 


EREMIAH DWYER one of 
the pioneers of Detroit and 
moving spirit in the creation 
of one of the largest group 
of stove manufacturing plants in the 
world, died at his home early Thurs¬ 
day nvorning, Jan. 29, after a long 
illness. In accordance with his wijih 
he was borne to his grave Saturday 
morning by eight of h-is old employes, 
a fitting end for one who started his 
career as a molder and climbing to 
the top of the ladder of success never 
lost touch with those in his service. 
Jeremiah Dwyer's career was typical 
of the industrial growth of the city 
of his adoption, it has been equalled 
perhaps by some but surpassed by 
few in rapidity of rise, or in qualities 
of courage, industry and vision. He 
was born in Brooklyn, N. Y., Aug. 
22, 1838, the eldest son of Michael 
and Mary (O'Donnell) Dwyer who 
came to America from Ireland about 
the year 1818, settling near Hartford, 
Conn., later removing 
to Brooklyn, N. Y., 
where the father was 
an extensive contrac¬ 
tor. A few years after 
the birth of Jeremiah 
the family moved to 
a farm in the vicinity 
of Detroit Educated 
in the public schools 
of that city the boy 
was forced at the age 
of 11 to assume the 
burden of the head of 
(he family, his father 
having been killed in 
a runaway acoident at 
that time. He worked 
at various occupations 
for a few years and 
then served an ap¬ 
prenticeship at the 
trade of molding at 
the old Hydraulic Iron 
Works. After bc- 
oomiug a journeyman 
molder he worked for 
some time in Troy, 

Roaster and Buffalo. 

Returning to Detroit in 
1861 he started a stove 
foundry , in eompuny 
widi his brother, Jume^ 
under - the "'nam^ of 
J, Dwyer 'It Brta This 
, business ’was subst* 

^ ^uently incorpop^ 


under the title of the Detroit Stove 
Works, which plant was built under 
Mr. Dwyer's supervision and is still 
doing business. 

In hts early days he made the stoves 
by day and peddled them to ^ down 
town stores at night. The Civil war 
created a demand that extended his 
market In 1871 with Francis Falms, 
M. I. Mills, Charles DuChariiie, George 
H. Barbour, and others, he founded 
the Michigan Stove Co,, becoming 
president of what is reputed to be 
the largest stove inaniifiacturing plant 
in the world. The buildings cover 
360,(XK) square feet of ground and 
give employment to 1500 people. 
Jeremiah and Janies Dwyer were re¬ 
sponsible for the inception of what 
is known as the base-burner, now in 
universal use. Applying for a patent 
the Dwyers found themselves in¬ 
volved in a long and bitter legal fight 
with, the then, leading stove manu¬ 
facturers of the country. Because of 


the lack of financial resources he . 
was at one time threatened with 
financial ruin, but his final success tn 
establishing his rights in the courts 
made him one of the leading figures 
in the stove industry. 

Mr. Dwyer resisted alt appeals of 
friends at different times to enter 
politics. He did however, serve on < 
the Detroit board of estimates for 
two terms and for nearly 24 years 
was commissioner of the House of 
Correction. His business connections 
were wide and various in spite of the 
fact that overwork early compelled! a 
semi-retirement from any day to day 
attention to the details of his inter¬ 
ests. At the time of his death he 
was connected with the Michigsn 
Stove Co.; the Peninsular Stove Co.; 
Art Stove Co.; Michigan Copper 
(trass Co.; Ideal Mfg. Co.; Michigan 
Fire & Marine Insurance Co.; Peo- 
ple.s State bank; First and Old De¬ 
troit National bank and the Security 
Trust Co. He was a 
member of the Detroit 
and Country clubs. 
P'or several years he 
was one of the con¬ 
ferees representing the 
Stove Founders' National 
Defence association at 
the annual conferences 
between that body and 
the Iron Moldcris 
union and always ex¬ 
erted a powerful influ¬ 
ence in those meetings. 
Four years ago his 
health was so impaired 
that the end was ex¬ 
pected but he rallied 
and improved to such 
an extent that he was 
not considered in im¬ 
minent danger utitil 
within a few hours of 
his death. He is sur¬ 
vived by four sons and 
one daughter: John ML 
Dwyer, vice president 
of the Peninsttlai 
Stove Co.; William A, 
Dwyer, president of 
the Art Stove Co.; 
Emmett Dwyer, one 
of the vice preatdenti 
of the Michigan $tovi 
Ca; Grattan L. Dwyei 
and Mrs. James J 
Smith, of , Cleveland 
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A Little Oil Works Wonders 

g T \'A1U0US times men liavc been impressed 
by ilie exhausting nature ol manual labor in¬ 
cident to foundry work and have cast about 
for mechanical devices which would perform 
operations more easily and readily. Jii other instances 
tlie motive has been to increase the output of the 
o])erator in a j^iveii period of lime, rather than to 
tenfler his work lighter. It should he realized in all 
cases uliere it is desired to inlrodiice niacliiiiery for 
doing some spec!Tic piece tjf work that ihe change 
from hand methods will jirove coin]>aralivcly expen¬ 
sive. 'riierefure, the equipment must work salisfac- 
lorily after il ha.s been installed if it is to pay the 
initial costs and meet the requirements for which it 
IS intended. 'I here have been instances where ideas 
have l)een hronght into existence fnll-nedged, and 
developed into commercial possibilities with little or 
no experimenting, d'hese in.stances form exci'plions. 
As a mil- every idea of this cliaraoter has been con- 
c(*ived and Iiroughl forth in a nebulous slate, requiring 
more nr less exjieriiiiental work on the inventor’s part 
bet ore il has been reduced to a working basis. In 
lad it I', almost iiiiiversallv true that the co-operatioii 
of other men, with dilTenMil viewqioinls, has l)een 
reijiiired to romnl out the original idea and make it 
u oik. 

w- 

Mechanical t‘(|iiij>menl designed for Use in found¬ 
ries has to meel more rigorous tests and operate under 
more ad\er.se conditions than almost any other form 
oi niacliiiicry. Joints, hearings, hinges and sliding 
parts are constantly subject to the deteriorating influ¬ 
ences of an atmosphere saturated at limes with smoke, 
steam an<l du.sl. Ihe dii.sl, Uk), is peculiarly abrasive. 
In molding machines, saml cutters and s.and mixing 
and convening machinery ihi.s condition is aggravated 
on account of llie amount of loose sand which con¬ 
stantly accumulates <jn the parts not actually in mo¬ 
tion. Unless constant vigilance is observed l)y those 
operating the iiiachiiiery the sand will work into the 
liearings and other parts on whicli the smooth and 
elVicient operation of the machine depends. This will 
result in slowing down production or will render the 
machine useless in extreme cases. No machine is 
ahsoliilcly fopl-proof and no machine, no matter how' 
carefully designed or how well it is adapted to the 
nse for which it was designed and constructed can 
t unction unless it receives a reasonable amount of 
care and attention. 

■J'lie two main rcquisilcs.' for operating machinery, 
(.-.specially foundry machinJjy, in an eflicient manner, 
arc cleanliness and liibir^ation. I'liere are other 
details to !)(' observed if Ljjiaximum output is to be 
ex]>ectcd from the instyBrjin but if one or both of 
these main features arW^^'lectcd the machine will 
prove a liability instead an asset. One or more 
men, depending on the anLunt of mechanical equip¬ 
ment used, should be detailed to examine all maehin.. s 
once or twice each day andUcc that all working parts 
are properly lubricated. It also should be part of the 
inspector’s duty to instruct the men operating each 
piece of machinery so tkjt they understand how the 
machine functions and to impress on them that care 
on their part will result in smoother, and steadier 
operation with a resulting increase in the pay en¬ 
velope. In the last analysis, that is the inost power¬ 
ful argument that can be applied to induce care in 
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Trade Outlook in the Foundry Industry 


Iron Demand 
Heavy 


^RANSE^QRTATION difficulties continue to 
M C\ annoy castings manufacturers. Deliveries of 
^ J raw materials arc inijiroved over the latter 
part of January, but still are far from 
satisfactory. In the coke regions, cars are available 
for about SO per cent of the demand, which is at 
least 20 per cent below the number which could Itc 
loaded, were the cars available. Iron shipments, too, 
continue to lag, both through traffic difliciiUies and 
car or motive power shortage. 

Tonnages of pig iron sold during the 
])a^l two weeks have exceeded any 
similar period in the past six months. 
'I'his condition has been practically 
nni\ersal. "1‘bc niounliiig demand for 
!)asic grades has occasioned concern, 
especially among those foundric-^ which have purchased 
from merchant furnace-, whicli swung over from liasic 
to meet llie demand for foniulry grades. Trices lia\e 
conliiuied to strengthen, ilu* .$40 mark has been 
readied and pas.sed, with no sign of weaking even 
in last half domanil. High -.ilicoii irons, and other 
s p e c i a I alloy 
grades, show a 
diniinishing .su])- 
ply. particularly 
for the first half 
delivery. Pig iron 
production is im¬ 
proving. Accord¬ 
ing to The Iron 
rr ad c Reviav, 
p r o d II c tion of 
coke anti anthra¬ 
cite pig iron in 
January was 3,- 
017,192 tons con¬ 
tinuing the gains shown by the t\\o preceding months. 
'J'his rigurc is 2,626,074 tons in advance of the 
total for December, I'liis represents 97,328 tons 

per day or 12,617 tons per day gain over 

the last month of last year, d'he improve¬ 

ment is better shown by the fact that it is 14.9 
per cent advance in one month, "Die merchant output 
for January was 71.S.O.S5 tons as compared with 653,- 
792 for December, an increase of 61,263 tons. This 
represents 23,066 tons per|day, compared with 21,090 


tons for the previous moi 
The gain in number of slj 
cant of the acceleration ii 
merchant furnaces were 
hanked or blown out, gi 
for the past month. 

Probabl' 


|i. a gain of 9.37 per cent, 
[ks in blast is also signifi- 
pon production. Fourteen 
in blast and five were 
net increase of nine 


Orders Are 
Plentiful 


t no time previously in 
the histoRr of the foundry industry, 
has the Iclemand for castings been 
heavier. *F-astern manufacturers are 
seeking to buy castings in the west, 
and western buyers are inquiring in 
the east for any available foundry capacity. During 
the past few months an unprecedented amount of 
new plant coffstruction has been undertaken. Many 
foundiy equipment manufacturers state that Decem¬ 
ber excelled any previous month in their business 
experience in the volume of orders from foundries 
cither for -new construction or for plant extensions. 


In the face of building material scarcity, high prices, 
and the increased cost of construction labor, this ex- 
pan.^^ioii can mean only that the foundrymcii in gen¬ 
eral feel that the present jirospcrity is well founded, 
dial a continuation of tiie demand for castings may 
be expected, find that additional facilities are es.seti- 
tial. It will be reinenibercd tliat the present strong 
buying inovoiiicnt which has brought .such unpre¬ 
cedented biudiie.s.s* to practically every class of the 
industry, .started with the autoimyiiile inaniifactureFS. 
Many have been of the opinion that the makers of 
pas.scngcT automobiles had overestimated their 1920 
re(|uiremeiils and early February, following the .show 
sea-*on. would see relrenolimciU and cancellation of 
e.I si mgs orders. The contrary result is noted. The 
maiuifactiirei^ in many cases have still further cx- 
pamled their ]n-oiluclioii schedule^. With the daily 
average jn-oduetion of 12 ie[>rescntativc automobile 
inannfacturcrs 150 per cent greater during the latter 
part of T^19 than it was during the first few months, 
and every elTort being expondeil to increase tln.s out¬ 
put. the demand tor nulomohile castings is ex¬ 
plained. Tran s- 
portation troubles 
bles are forcing 
many foundries 
in Michigan and 
northern Ohio to 
deliver castings 
by motor truck 
lo a ii 1 0 m obile 
factorie.s. Rail¬ 
way buying still 
hangs upon the 
decision of con¬ 
gress relative to 
the return of the 
roads. Repair work is plentiful. Larger malleable 
sliops which specialize in railway work are tilled lo 
capacity with repair orders. Inquiries for .some 10,- 
(XX) cars in the Chicago di.-.trict, probably will not be 
transfornieil into order.^ until some definite decision 
uiaile on the terms of the return to private owner¬ 
ship. ^lannfacuircrs of farm iinjilcinents and machin¬ 
ery recently liavc completed a survey covering the 
]H'()bable needs for 1920. It is stated that the demand 
for tills class of equipment will be fully 50 per cent 
larger in the present year than it wa.s in 1919. This 
is ba.sed upon the plans to rai.se larger crop.s this year, 
the shoriagc of farm labor which must be replaced 
by machinery, and the buying power of the rural 
comimniities which has increased due to the high 
tjrices paid for last year’s crops. This demand will 
lie reflected in the foundry industry. In fact some 
makers of farm tractors, and a large manufacturer 
of plows with plants in a number of cities even at 
this time are .seeking castings from outside foundries, 
although previously their own plants have supplied 
their demand easily. Home building, and new con¬ 
struction continue to support a strong demand for all 
classes of domestic castings. This is particularly true 
of plumbing fixtures. Nonferrous prices, based on 
New York quotations, follow: Copper, 18.25c; lead, 
8.75c 10 8.87j4c; tin, 58c; antimony, ll.50c to U.75c; 
aluminum, No. 12 alloy, producers’ price, 31.50c and 
open market, 30c to 31.50c. Zinc is 8,75c, St. Ixmia. 


Prices of Rs|W Materials for Foundry Use 



CORRECTED 

TO FEB. 6 


Iron 


Scrap 


Nil ;J finiiiilrj, Viillov 

$40.00 

Ileau meltiiiK steel. Valley ... 

.$2.8.01) lo 20 00 

No. 2 Koiindry. BlniniiKhiini 

. 40.00 to 41.00 

Hi'a\y nieltnii; steel, rittsburRli . 

. 20 On to 2!).r»ii 

‘ No 2 Foundry, WilcaRO . 

.. 40.00 to 42.00 

meliliig steel, ClucaRO .. 

. 2.5.75 l»> 20 00 

No. 2 Fniindry, riiiladrlitliiu . 

.. 43.J0 to 45.35 

Mine idiilc, Ctilcago. 

. au.oi) to 30.50 

ll;islc. Valley . 

.. 10.00 to 41.00 

So. 1 cast, Chicat'o . 

. 14.00 10 44 50 

Miillralile. nileapo . 

. 40 50 to 42.50 

No. 1 cast, IMilladclphia . 

. 37.00 to 3'J.OO 

Malleable. Itiiiralo . 

.. 11 2.1 to 42.25 

.No. L east, Kimtinisham . 

. 20.00 to .30.00 



C.w nhorls, Iron, PlttsbiKidi ... 

. 41.00 to 42.00 

Coke 


Car uheels, Iron. CbIcnRo . 

. 30.50 to 40.00 

OitiiicIKvilIc roundry coke. 

.$7.00 

Railroad malleable, Ciitcago.... 

. 34.50 10.35.00 

Wise 1 ‘oimty niimdry coke. 

. 8,25 

.Vaneiilliinil mallPiilile, Chicago. 

. 34.50 to 35.00 








Comings and Goings of Foundrymen 


e M. LEWIS, who for the 
past six years has been sales 
manager and later secretary- 
treasurer of the Hill and 
Griffith Co., Cincinnati, resigned from 
that company, Jan. 1, and since has 
become associated with the E. J. 
Woodison Co., Detroit, in the capacity 
of general sales manager. Mr. Lewis 
was born and educated in Cincinnati 
and obtained his early training in that 
city. His first connection was with 
the Procter & Gamble Co. shipping 
department. He remained with that 
company through several departments, 
for about eight years. Lal^r, he was 
superintendent of one latest 

maraschina cherry preserving plants in 
the country, and following this he 
took up expert accounting work with 
Ernst & Ernst. He left there to be¬ 
come associated with the Hill and 
Griffith Co. 

Paul R. Beardsley, secretary-treasurer 
of the Piston Ring Co., Muskegon, Mich, 
has been elected ^mavor of that city. 

E. L. Krome, formerly machine shop 
superintendent, American ({lower Co., 
Detroit, has been made foundry super¬ 
intendent. 

K. B. Fisher, assistant to the president 
of the Buda Co., Harvey, Ill., has been 
made general sales manager for do¬ 
mestic and foreign sales. 

J. H. James, formerly assistant man¬ 
ager, Monarch Steel Castings Co., De¬ 
troit, has been appointed foundry super¬ 
intendent of the Foundry & Machine 
Products Co., Detroit, 

Arthur G. Henry, metallurgist for the 
Illinois Tool Works, has become special 
representative for the Vanadium Alloy 
Steel Co., Latrobe, Pa„ with offices at 
566 West Randolph street, Chicago. 

Albert Fagle, formerly machine shop 
superintendent of the Advance-Rumlcy 
Co., Battle Creek, Mich., has been ap¬ 
pointed general superintendent of the 
plant, succeeding W. D. Creque. 

Charles D. Steinmeyer, for many years 
connected with the Nordyke & Marmon 
Co., Indianapolis, as foundry superin¬ 
tendent, has joined the western sales 
force of the American Foundry Equip¬ 
ment 

Tbbmas N. Burman, formerly associ¬ 
ated with the Hammer-Bray Co., Oak¬ 
land, Cal., manufacturers of light gray 
iron castings, is now affiliated with Dow- 
Herriman Co., engineers and founders, 
San Francisco. 

George S. Winner, general manager 
of the Geveland Rubber Mold 


Foundry Co., has been elected treasurer 
oi the company. He will assume his 
new duties in addition to those of gen¬ 
eral manager. 

J. M. Moore, who resigned as foundry 
superintendent of the Russel Wheel & 
Foundry Co.. Detroit, Mich., over a year 
ago to accept a similar position with the 
American Blower Co., of that city, has 
rcsigiie«l his laller connection and re¬ 
turned to the Russel Co., in his old 
capacity. 

M. A. Bcltaire Jr. has been placed in 
charge of the Detroit office recently 
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opened at 805 Hammond building by the 
Booth Electric Furnace Co., Chicago. A 
branch office also has been opened in 
the Brown & Marx building, Birming¬ 
ham, Ala., in charge of Gassman & 
Cunningham. 

Frederick A. Mcrliss has been elected 
vice president and appointed manager 
of sales for the United Smelting & Alum¬ 
inum Co., Inc., New Haven, Conn. He 
has been connected with the company 
for the past three years as assistant 
secretary and his appointment Alls the 
place left vacant through the resigna¬ 
tion of L. M. Brile. 

C. E. Boyd, formerly connected with 
Timken-Detruit Axle Co., Canton, O., 
and recently foundry superintendent of 
the Saginaw Malleable Iron Co.. Sag¬ 
inaw, Mich., has been made new manager 
of Marshall, Mich., plant of the Flint 
Foundry Co., which will be exclusively 
devoted to the production of automobile 


castings. The main plant and offices 
will continue at Flint, Mich. 

M. T. Mortensen, formerly master 
mechanic and chief engineer of the 
Michigan Steel Castings Co., and Alum¬ 
inum Manufactures, Inc., Plant No. 2, re¬ 
spectively Detroit, Mich., has resigned 
his last named connection and joined the 
city sales force of the J. W. Dopp Co., 
Detroit, Mich., representatives of found¬ 
ry equipment manufacturers. 

Hutton H. Haley, who has been affili¬ 
ated with the Sand Mixing Machine Co., 
of New York City, in a sales capacity 
since 1911 and who as western district 
manager has handled the western sales 
of the succeeding company, the Ameri¬ 
can Foundry Equipment Co., since 1915, 
has been made second vice president 
of the latter corporation. 

Joseph K. Vincent Jr., SS Liberty 
street, New York City, has been ap¬ 
pointed eastern sales representative of 
the Massillon Steel Castings Co., Mas¬ 
sillon, 0., manufacturer of all kinds 
of steel castings, i>articularly those used 
in the automotive and railroad industries. 
He also represents the Peerless Drawn 
Steel Co,, Schwart-Hermann Steel 
Works, Inc., and is an owner and gen¬ 
eral manager of the Iron, Steel, Metal 
& Alloy Co. In addition to the New 
York office a branch office is main¬ 
tained at 120 Franklin street, Boston, in 
charge of C. H. Dayton, and within the 
near future an office will be opened in 
Philadelphia to supply the trade in 
Pennsylvania, Delaware and Maryland. 


Acquires New Plant 

The plant and business of the Buch 
Foundry Equipment Co., York, Pa., 
has bc-n acquired by the American 
Foundr- Equipment Co., New York, 
which ^. a recent consolidation of the 
Sand .“/^ixing Machine Co. and the 
Rich^**^*"'mdry Equipment Co. R. S. 
Bufwl ^ho has been prominently 
identll' with the molding machine 
Indust?” for many years, will con¬ 
tinue tr be affiliated with the Amer¬ 
ican Foundry Equipment Co. and will 
be in dharge of the further develop¬ 
ment of his line of molding machine, 
flasks, etc., as well as their sale. The 
Buch plant at York, Pa., will con¬ 
tinue to be operated un^ the new 
plant that is being* erected by the 
American 'Foundry Equipment Co. at 
Chicago, is completed. It^ the in¬ 
tention to coheentrahK all of the n^antt 
facturing operations of the American 
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Fouiwlty Equipment Co. at this plant 
about May ], which will afford 52,500 
square feet of floor space and is being 
erected on a site at Forty-seventh 
street, near Kedzic avenue. When this 
plant is completed the works at 
Cleveland and York, Pa., as well as 
the existing Rich plant in Chicago 
will be dismantled. 

Study Effects of Sulphur 
and Phosphorus 

(Concluded from page 162) 
is designed to carry higher sulphur than 
can usually be obtained as residual sul¬ 
phur. In this series sulphur may be 
added during the latter stages of mami- 
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facture. The committee has decided to 
study first the effect of sulphur, inasmuch 
as this presents the most urgent 
economic problem. 

Much interest has been shown in this 
investigation. The manufacturers in 
particular have given it their hearty 
support, having agreed to furnish the 
material necessary to conduct the in¬ 
vestigation The government departments 
have offered the facilHies of their labora¬ 
tories for making tests, as have also the 
manufacturers and several of the large 
railroads which have been approached. 
The various interests represented on 
the joint committee have agreed to as¬ 
sume such expenses of the investigation 
as arise naturally in the course of their 
participation therein, so that up to the 


Ifi? 

present the joint coimnfttee has not 
found it necessary 'to raise a general 
fund for this purpose. Although the 
committee has been formally in existence 
only for some two months, it has made, 
a good beginning. The following com-' 
mittees have been appointed: 

Committee of statistics, H. L, Whit- 
temore, chairman; committee on manu¬ 
facture, Geo. K. Burgess, chairman; 
committee on tests, F. C. Langenberg^ 
chairman. 


A combination .spray can and mold 
dryer has been put on the market 
by W. A. Roedcll, Kingstown, N. Y. 
This dryer will burn either fuel oil or 
kerosene. It will operate on from 
10 to 25 pounds of compressed air. 


What the Foundries Are Doing 

Activities of the Iron, Steel and Brass Shops 


Tlic nciUoti liurlior Mallcalili* Fnuiiilry Co , Benton 
Harbor, Midi., t)lari!t the crertlon of a p»w«r plant 

Tlie inner Mfg (’o., Dover, 0. is mukliii; .some 
exterisluiia to its fflunclry. 

Hie Iliictsori Brass Co., BrtKiklyn. .\ V . j.s n*|>orleil 
planiilni; to build a jilunt iil (imJciisbiiTK, N Y. 

The Strong Strel I'outnlry Co . Buffalo, Is reported 
plannitii; tlic erection of .m udililioii to its plant. 

Erection of an .iihilltuii to Ms foiiiulr), l.s eoiiiem* 
plated by Hie Kiiii; Koiiiidr>', SI. .losepli. Mo. 

The Bcadinit Slovo Worli.s, Canal street, Beading, 

Pa., plans alteratioiH: and repatrs lo its plant. 

'file Diversey l''ouiHlry Co . Chicago, is repnitcd 

planning llio m'rLion ot a fouiulo ni Jancsilllc, U'ls. 

The Uenenil Fire Kxlhiguishcr Co., U'lirrcn, ()., la 
getting a site ready for the erection of a modem 
gray Iron foundry. 

The Anderson Fuiindiy k IMai'hliie Works. Anderson, 
Ind., Is reported pl.iniiing the eiertluii of lui addition 
to Its plant. 

Peter Peterson, Muskegon, Iris leased Uiu 

plant of* the Foote Axle Burr Co at .Miinilmll, Mleh., 
and plans to ullll/e the building fia' a bra-HS ^iindry. 

The North Buffalo Foundry Co.. 747 HertelEveiiue, 
Buffalo, contemplates Hie erection of ii ||undry, 
70 X 100 foet. a 

Tlie Niagara Pattern k Model Works, 14,'i3j||uigam 
Street, Diiffalo. Is reported planning Hie of 

a pattern shop. 

Erertlon of an addition to Its plant, 
plated by tlm J. .W. Pohlman Foundry Co.^BRo. 
The bnildbtg will lie 59 x 92 feet. 

Reus Bros.. 14fl W. Mt. Uoyal meiiue, ^Emore, 
In having plans drawn for the erection of a Sundry. 
100 X 200 feet. I 

Brortlon of nii addition to Us foundry,Vto bo 

100 X 110 feet, is being planned hy the. Raritan 
Foundry Co., Itarltan. N. J. 

Capitalized at 935,000, the Campbell Btovi Co. 
recently was lororporated at Rutherford. N. J., hy 
WfUIafli Bell, Cotin Camplwll and K. W. Conklin. 

Erection of an addition to Its pUnt Is being 
punned by the Cllobe Malleablo Iren t Stcol Co., 

101 Gnenwoy avenue, Byroeuse. N. Y. 

Hegfen k Davis, 624 Kenoedy biiOdlng. Tidsa, 
OkU., plan to eren a fonndiy and machine shop at 
OolllpivlIU, OkU.. eaiti bulldlftb to be 90 g 100 feet 

GapItnllMd at $100,000, the Adafni Poondry k 

MmOiliUi rVk VnlmtalAMi A nmnllv Ina Iniwip. 


por-ited by F. (■. FrlcdrieJi, .Inliii Balato and others. 

Ciiplliilired .'ll $10,000, Hie Active Coalings Co.. 
Delrolt, recently u.ih liieorponileil h> Joseph C. (ireen, 
788 Seminole avLMuie, and oUiers. 

'iTic Stoke Foundry Co, CnUlwnter, .Mirb.. recently 
u;i.s ehurtered with $100,000 rnpilal, by Saniiiel D. 
St mug, iuid others 

Work is e.xpi'eled to start sliiirlly on the erection 
of a plant, to Inelnde ii machine shop ami foundry, 
for the Iowa Machine Works Clinton, Iowa. 

The SVo-laiwell Shops, Uiddcfoid, Me., has let tlic 
contract for the election of a foundry and a Tt-slory, 
;t8 X 800 fool slon'liuiise. 

11ic c.ipllal slock of the Buckeye CasHng.s Co, 
l.iina, 0 , reccMlIy m.i.s hM'rc.iseil from $10,000 to 
$25,000. 

CiipItalUed III $100,0(10, III!' Ciiy.iliogii FiMindry Co, 
(Tcvciaiiil, rcceiillv w.is iiiC(Npor.Llcii by K Knapp. 
V. FcMikiil arid others 

The IMiimoniton Co., Clilcago. J T Benedict, 
pmsident, 34 N'orlli Clinton street, t.<i hiillding a 
roiindry iiiid innciilne sliop, 30u x .loO feet. 

Bids ham closed foi Hic iTcction of an addition 
111 the foundry and niAcliliie shnii at the Charlestown 
navy yard. 

Will lam E llarnier and Frank dark, Fninkliii. Pa., 
will rebuild I ho plant nr the Venango Bronze k 
Metal Co. 

Tlie capital stock of the (Tncliiiiall Aliimimini Caist- 
Inga Co, Oinclnatl, recently was increased from 
$20,000 to $75,000. 

Fire recently damaged the plant of the Cmy 

Foundry O).. fliurcli and Esplanade streets, Toronto. 
Ont. 

The W. A. Mills Brass Co.. Port Chester, N. Y., 
recently was reorganized with an acilvc capital of 

$150,000. 

Tlic Barc'.alo Mfg. Co., 235 Loiilalaiia street, Buf- 

falo. manufacturer of brass and metal beds, has 
Increased Its capital from $800,000 to $1,000,000. 

The Indianapolis stove Co.. Indianapolis, Is having 

plans prepared for the erection of on addition to Its 
foundry. 

Tlie Pennsylvania Coitfaig k Machine Co., Key¬ 
stone building, Pittsburg, la considering the erec¬ 
tion of a 2-stoiy building, 20 x BO fret. 

The capital slock of the Wisconsin AlunHniui 
Foundry PU., Manitowoc, Wls.. re(!ent1y was Increiskd 

fMkM WliUI AAA eOAA AAA 


prepared for the enlargement of the company’s ptaut. 

The Central Mfg. Co. Koldhiazoo, Mleh., eon- 
templutes the erection of a plant to include a braoi 
smelting room. 

The Campbell, Wyant k Ciuinon Foundry, Mus¬ 
kegon, Mich, coiitHmptates Hie erection of a plant 

addllluti. 

Erection of a plant addition Js reported being 
contemplated by the liakey Foundry Co., Muskegon, 
Mich. 

A gray Iron roundvy, JOO x llSfl tvsU wlU bo 

built by tliu Iron Frodiietii Carp.. U Crosse, Win 
Pltnw arc nmv being prepared for tlie building. 

Tlie Euclid Kouridi^ Co, F.iiclld Village, 0., reosnily 
was Incorporated writb $100,00(1 capital, by 0. Toodiar, 

J. Kubicsc, Joseph Pogrje aiK^ others. 

Ilic BeKsciiicr Has Engine Co., (h-uve City, Pa., hof 

nnrrlnhCit land on wiilch it plans the erection of i 
foimdry and pattern ahoti. It also plans to erect BO 

dwellings for Its emidoyes. 

The FiilHSkl Kmmdry k Mfg. Co.. Pnlaakl, Vo., 
recently Irirreascd its capital from $50,000 to $150,- 
000, and is reported hnilng pliuis prepared for 
diHibllng its capoelry. 

OrguilzAllon of the New rrocess Foundry Co., 165 

South Rio street, Los Angeles, recently was effectad, 
by William Walsh and others, and the company will 
engigt in the manufactiire of castings. 

The McCoy Bronze Co., Delrolt, has Irecn Incorpo¬ 

rated with $40,000 capital, by J. E. McCoy, 206 
Mt, Vernon avenue, and oltiers. and will engage In 
the maniifiietiire of konze, tiniss oiul coiiper products. 

I^kwood, Oreene k Co., Boston, are drawing plans 
fur the erection nf a foundry addition and office 
extenaion fur tlic Crosby Steam (lauge k Valve Co., 
Charlestown, Mass, ^ 

The Grlffltli Foimdry Co.. Griffith. Ind., iceoritly 
was IncurpoRited with $90,000 iipHal to engage In 
the mamifacturt* of Iron producis, hy II. C. Rtuoit, 

C. F. Ifoir and S, K. Btiuirt. 

The tTianipWin Foiinitry <\t, Phiiia, 0., has been 
Incorporated with $,50,000 rapltnl, hy J. E. Bryan, 
Charles J*. Hlnseh, (1 F. stickler, L. A. Frezlcr sod 
Maurice Wolfe. 

The Economy Brass Mfg. Co., (Tnctnnatl. hM besD 
Incwponted vlUi $20,000 capital, by M. Miratfii, 

W. E. Rutter, P. P. Diindman. Joseph 

Pfeiffer,and Louis Katx. 

His j. K. Stelnnslsr Bronte Works, New Tert, 



its 

outlogi, vim 136,000 capital, by J. K. wid U M.. 
d^^eier anil E. II. Fltdi, 3604 Valanllne nvenue. 

. American Stave * Kmiim Ca., Mliinirapplli. 
,haa boivbt a alte at liouli. IS., pir vhlob 

jt la reported' pjianiiliiir to a modem uim 

fOundiT. ’ . ' . , 

Hie • L^ynebbwR Foimdiy .Co.. Lyricbburg, Va., has 
dvarded a contract for tlie ecectlon pf ui addition, 
)80 C'230, reel, to he equipped as a pipe shop and 
. rpuDdi/.-' 

Iho Greeiiv^le Iron VTorlu, Ita*., Ureenvllle, S C , 

' founder, and niachhilitii. Iihk purcJnuied pioiwrty on 
wlilcb 11', plans to hiillrl an aildlllonal rouint.-y and 
machine shop; 

H. K, .^eck and Willliim fiallasher. Denniaon, U.. 
am reportedi pliuiiilnR to uiKaiiize a foinpany which 
vUl etusane in bOsInesa* at Uhrlrhsvlllc. 0., as a 
tomder and machlnlsU 

•Hm M. a. Lore Mfg. Co., founder and machinist, 
•ad the Ward Pump Co., both of Itorkford. III., 
an reported planning to conMolidate ns the Ward-Lme 
Pump Corp.. with a capital of ll^.lOO.hOU. 

Tlie llllnolB Foundry & Specialty Co.. Morris, 
111., has purchased the Hart roiindry at the foot 

• of Hancock street. Peoria, 111., odj^ch U will put 

• Into operation. '» 

Chntracton ore completing ihe erection of a 
roundly for the Blackmer Hotaiy Pump Co.. Peioskey. 
Mich., which will be devoted to the nianuractiire 
of pump castlnge. 

t. n, Bllsi, C. K. Bliss and F. N. .\ines re¬ 
cently were named as the inrorporatoni of the 
American Castings Co., vhleli was chartered with 
160,000 capital, at Corry. Pa. 

Plane arc being prepared for tlie erection of an 
addition to the Iron and brass fnuiidiy of the 
Gilbert k Barker Mfg. Co.. West itpriiiKlIcld, Mass. 
Hw building vlU be 40 x 400 feet. 

Tlie Cbas. Juraek Pattern Woiks, Mllaaiikee, re¬ 
cently Increased Its capital from $50,000 to $1!>U,000. 
In order to finance the equipping of a plant ex¬ 
tension. 

The WTiite Metal Mfg Co., 1000 Clinton street, 
Brooklyn, N. V.. la liavlng iilaiia psepared fnr the 
erection of a plant to liicliiile a main (i-story biilM- 
ing. 85 X 18.5 fpi't, and a 2-Mtory foundry, 20 x 80 

feet. 

The Accurate Brass Casting Co., Brooklyn, N. Y., 
which was recently fo tiled, la said to be planning 
the erection of a fmiiid.y, 80 x no feet. Brass 
as well as other mrtul rnstlugii uill be manufac- 
hired. 

The Novo Knglnc Co., l<anBliig. Mkh., has started 
on a large biillding expansion program, calling for 
additions and Increased equipment, A foundry addi¬ 
tion, 120 X 260 feet, and a machine ehop, BO x 
280 feet, are under constnictlon. 

The Royal Bran Foundry Mfg. Co., McWhorter 
itreet and New York avenue. Newark, N. J., has 
been organized to inBiiUfac.nire brass, copper and 
other castings, by August C. Fuchs. 804 Ollviw street, 
lohn Musto. 2B Bedford street,' and others. 

Plans havo been prepared for the erection of a 
building, 80 x 200 feet, to be divided In three boys, 
the center one to be equipped with a crane, for the 
H111-(hntlf (H).. Kalama7«o. Midi. The company Is 
asking for bids for the erection of the slnicturo. 

* The Amerlran Voundry Co,, Milwaukee, te being 
oiganixed and will have a repllal of $100,000. Those 
fii'terested In the company ere planning to erect a 
gray iron foundry to be devoted to the manufhetuie 
of aiitonobHe coetinp, and a site has been purcliased 
ai Park and Ninth etreota. 

The Em^ Hampton roundry Co, Raet Hampton, 
Conn., whkif started business lest spring, recently 
InewimnaiB^ and changed Its name to ihe Valley 
Midry Ge^. Inc. The company hai a capital of 
150.000. «nd pikni to,build a new foundry, 60 
t UO foet with an extension. *28 x 00 feet. It 
M do tight work up to 1000 pounds. 

Profsods fton the sale of new stock being taiued 
hf 4be Cincinnati meet Caitlnge Co., Cincinnati, will 
be need to build an cxteniive addUkm 4o Iti mold- 
Ini depvtnmnt Two electric fimiocs wlU bo 
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$50,000 to $100,000 and has acquired two acres 
inljoliilng Its' plant. u|K)ii which seve.al fouiiilry build- 
\iKs Hill he erected In the futiiip. 

Flans have been completed by Kiiginecrs for Uie 
ereetinn of an extension to the foundry of rhe 

Perkins Corp.. Mishawaka, Ind.. maniiinrtu.i'r of 

wlud mills, towns, pumps, well suffillcs niid gray 
lion rofitiiigs. When coinpleteil il will double Die 

capacity of the plant C. A. r.irlisle Is president 
TIib Vulcan FoimrI.y fo. .‘Ill 111 ^ 111111 ) >.lreef, Wii:- 
cester. Mass., whHi uii-i foniied to inunufacturc brass 
and bronze CusLings with $IU,0U() caplUl, operates a 
foiuidry hi Dm rear of :t'i H«'niiiii Ntreei, and con¬ 

templates the Installation of un iidditional cupola 
for the production of Iron cast bigs. Robert J. 
Molt, fliimiial Seder arid D W Wood are the tii- 
rorporato'S nf^the company. 

Tiie Homer Fiiniiice To. which leci-nTly removed 

Its biiiilnesH from Jluraer, Mich., to 11 large new 


SAND CUTTER. —The American Foundry Equipment 
Co., New York, is circulating a folder, containing a 
list of foundries which use Its sand cutters. 

HOISTS.—Electric hoiata, ovcihcad traveling cranes, 
revolving loeoraotlvc cranes, electric telphera, etc., are 
described and Illustrated In a booklet recently pub¬ 
lished bj the Link-Belt Co. Chicago. 

ABC WraiDJNG.—Tlic U. R. Light & Heat Corp., 
NbiKoni l-alls, N. Y.. Is circulating a bulletin In 
which ehetric arc-weldlng equipment is described and 
Illustrated Hie booklet al.so contains a numlier of 
characteristic curves. 

FOirNDUY EQUIPMENT'.—The Northem Engineering 
Works, Detroit, Is circulating an iiliKtrated booklet, 
ill wiiidi generil foimdry equipment, including cupolas, 
cranes, ladles, etc., are described and Illustrated. 
Detailed information coiicmilng the various items Is 
given as well as speciflcoittona. etc. 

POUNHUl' RQU1PMC.\T.—The W. W. Sly Mfg. 
Co.. Cleveland, is clmilatlng a large cardboard folder. 
In wlilrh recent foundry histallalioriM, Including a 
cupola, core ovens, sand blast rooms, dust arresters, 
exhaust mills and sand blast mills, are deserllied. 
The dcsiTlptluns are accompanied by Illustrations. 

LABOR-SAVING EQUIPMENT. - A booklet of 108 
pages Is being circulated by the Link-Belt Co,, Clil- 
cago. In which freight and package liandllng machinery 
and other labor saving devices, such as elevators niid 
conveyors, la described and Ulustrated. The booklet 
Is profusely illustrated, showing the various uses to 
whlih this equipment is adapted. 

ENCINEERIND 8RRVICE.--An Illustrated booklet 
has hera published by the Service Engineering Co., 
New York, In which details of engineering service 
rendered by the company and covering plant ind 
machine tool appraising, planning, complete tooling 
systems, design and building of tools, special and 
automatic marhlneiy and the development of Inven¬ 
tions, Is discussed. 

ELECTRIC CBANES.—-A bulletin recently was Issued 
by S. B. Payne A Co., 36 Church itreet, New York, 
agents for the Lone Mfg. Co.. Montiwlter, Vt., de¬ 
scribes and inuitrates several styles of cranea In 
which steel girders or heavy timbers are used. The 
bulletin contains a complete set of speelflcitlons and 
B list of users. A questionnaire is Inserted In the 
bulletin for the use of proepectlve buyen. 

INDUSTRIAL GLOVES.'—Qlovei and mittens for use 
In Industrial plants ore described and Illustrated In a 
booklet being distributed by the Industrial Glovei 
Corp-. Chicago. Itieie gloves and nlttem an long 
fiber chrome tanned leather and are sewed with ateel 
thread. Paris of ^the glore whldi come In oontaet 
with wear are reinforced with small ribbons of steel, 
clinched through the leather, in itich a way that lhay 
can ndt hurt the hand or come loon. Other diUn m 
ihen in the booklet 

Migneillf Cm, 
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pbat at Coldwaier, Mkh.. k erecting 4 foundiy. 
138,,$ 160 feet, for the .tige of the fltrokel Foundry 
ik. The latter company was recently organized to 
produce lobbing castings and has started operations 
in a part of the Homer plant. Hie foundry to be 
built will form on addition to the plant of the 
Homer Co. 

Hie Increase In business of the 11. Kramer A 
Co., Chicago, has been so rapid, that the company 
has found lls new pbint at 1.824-44 West Twenty- 
flrst street, Into whlcli It recently moved, too small 
for the heavy demands for Us products, and have 
purchased 26,000 square feet uf laiiil iidlolning its 
plant, on which It will erect an addition to Its 
foundry. Tlie addition will be equipped with a large 
cupola, 26 pit furnaces, four large revrrberalory brass 
and dross furnaces, 16 white metal kfttles, extra 
fables and coneeiitrating department, as well as many 
other modern Improvemonts. 


welah. Wash., has published an Illustrated booklet 
containing Information about the company's lilslory, 

Uie maniifad.ure of mogneelte, its use. Hie first sec¬ 
tion of the booklet gives the history of Die company. 

TTie second section describes the company plant end 
deposit and a third section Is devoted to describing 
methods for microscopic examination, wtilefa is accom- 
l»anled by a number of colored plates. Illustrating 
magnlflrd sections of magnesite brick. 

CUANB.8 --('rnnes adapted for machine idiop or 
siinlliu' service are described In a 16-page Illustrated 
booklet recently published by the Toledo Bridge A 
Crane Co.. Toledo, 0. In these iTatici, the trolley 
sides are 1-bcam or box sections and constructed of 
semisteel or cast steel. Hie sides are Joined by a 
biilltiip rrnss girt. The drums are gray Iron and all 
gears are machined turned and cut from open-hearth 
steel castings. Other details are given and the lUus- 
iratlons give the reader a comprehensive Idea of the 
crane. 

UUINDEKB.—An Interesting booklet known as “The 
Operator's Handbook for the Blanchard High Power 
Vertical Surf.ire Grinder,” has been published by the 
Blanchard Machine Co., Cambridge, Mass. The booklet, 
which comprises 62 pages, oircra Information concern¬ 
ing grbiders manufactured by the company, and con¬ 
tains liisLnictlons as to the caro of these machines as 
well as operating details, Ihe booklet bos been 
prr|).ved In a thorough way. and should be of par¬ 
ticular Interest to tool designers, machlnlstoy etc., w 
well as production managers. > ■ 

DEMCKB.—Derricks and locomotive enhos ora 
descrilfJ and llhutrated In a 40Tpiigi ^booklet pre¬ 
pared |V the Edward'F. Terry Mfg. Oo.; .Npw Yortt. 

Hie J ^ricks described Include guy dei^eki, stiff-leg 
derriAniparge derricks and Jlnnlwink dmlAi. Vori- 
0118 MfX of the derricki ore alio deicrlbed and 
lllu/ I and complete spcelflcatlom given. Holitliig 
eojP , contractor locomotive cranes, and cranes de- • 
siA WiV various other work, on olio deBcribed and 
lllusnprl In the booklet. The last few pages of 
the li ik contain llluatretloni of actual crane i^d « 

dcfriekl hutallitloiis. 

HEaT- treating FURNACES.—The McCum-ifarrl- 
Bon CM, Ckvehuid, has published two eireolartv In 
wbtfdt two typei of heat treating fUrnoeif an de-' 
seribed and lllnitrated. One folder k devoted tp • 
description of a heavy underfired beat treating fUmoee. 

TMi fumaoe bos a heavy east Iron and stori frimt,. 
with iteel platof and buckstoyi an iMcs and end. • 
It k equipped with oU. gu or oaiibliiatl^ bunen. 

The second folder deseribee a aadinm vdirfliad beat 
treating fornoee, wbkb bag a Iona comburflDA duunlier 
and flue ipaea indtf ibk ..beiitli. Tim .unit bag a 

gut lroik.M gtoel fkoiil» w^th steel platdi dud 
Mkkitaii go MdM Odd dgn ba oquM wBb oB. M 
or oakbliMkii bpnievi. Idnt dmvliige gf bath fir, • 
noBca ora gkn. 
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FIG. 3-TUB YARD ALONOKIDK THB (illAY IRON HIlOP RlIRWIMi KI,KVATnR 


United Stales. The fouiulry at t ntiv is 
a part of one of the sevi ral raclones 
owned hy llit* Tiitoniational Harvester Co. 
in Eurojic, in Kiissia. (leniiaiiv, J^'rame 
and Sweden respeetively What happcMud 
to them all in the last fi\e \eai^ in.i> 
readily he imagined. The (iitiie iil.iiit 
at Croix-V\'asqiielial w.is put out o 
action and alinust eninpli-telv stripped 
b} the (ieniiaii arin\ diirini^ the vv.ii It 
is with the teelmical lea!tires of the n 
constnietioii arirl methods ni opetatiii;^ 
its two ioiindries, for tliere is a mal¬ 
leable shop in addition to tlie ^ra> iron 
foundry, that it is proposed to dial 
in this article Phese two simps have 
passed through the valh'v ot the shadow 
of death and out again into abnndaiu 
life. IJercin lies a storv. nnnaiitie in 
its setting ainl im ideiil and iiistriiet iv e 
in its technical aspects. 

The village of Croix-\\'asi[iielial is in 
the deiiartnienl of Nord. I'rance. 'Phe 
town in reality is a Mibiirh of Lille with 
which it IS coimeeted l)()lh hy steam 
and electric railroads. It is about tour 
miles distant from tlie center of Lille 
For four vears the front line lay i>nl\ a 


tew kilninelei's on the oi»posite of Lille 
iroin ( roi\ d’lie Harvester company’s 
works was within the. sound of guns all 
the time, but was not ilnecilv damagerl 
by mililarv action. The French com¬ 
pany muler whose atis{)iees tin* plant is 
i»pe rated is capitalized at 5.(K)(I.()0() 
francs, '^]l of the stoi.k. (d course, is 
• oiitrolled hy the parent lompany in the 
Cniletl .Stales. "Phe factor> is ecjnippeil 
to Imiid iu->\vers, reaping attachnieiil.s 
I'nr nmvvi’' rakes, tedders, .spring-toutli 
harrows, tongue Inn k.s. etc., and to make 
binder twine and oilier miscellaneous 
agricultural implements and sjiare part.s. 
d'he capacity of tlu* jilanl under normal 
coiidilKMis is 7S,(MK) inaeliiiies a year, to¬ 
gether with 9(KX) tons of binder twine, 
rritir to the w'ar api>roxiniatcly 16(X) 
employes were ^■e(|uired iiicUidiiig about 
J50 in the two foundries. 'I'he plant was 
hinlt in IdlO. I; was practically new', 
there I ore, at the time of the (jiiinau 
invasion 

As shown hy the accompan.v ing plan, 
l*'ig. 10, the factory as a whole occupies 
two irregular plots of ground separated 
by the Rue de Wasqiichal and Avenue 



no, 4-THB CUPOU-CHARQING FLOOR LOOKS LIKE A BIT OF THE U. B. A. 


(ieorges Jiaiinart. The two parts of 
the plant are connected by a covered 
bridge spanning the crossing of the 
two streets. This bridge joins the forge 
and machine shops. The total area oc¬ 
cupied by the works, exclusive of streets, 
is 97,(KH scpiare meters or approximately 
21 acres. Jn other w'ords it is no .small 
cstabli.^shnient. 

I'he sinalhr of the two tracts into 
which the propertv is divided is occupied 
by the gray-iron foundry; a 2-story main 
building housing the nidchine-sho]), 
woodworking and pattern shop, paint 
shop, assembly deiiarlment, etc.; the 
boiler and air compressor house; pat¬ 
tern \anlt; and e.\ctiitivc ofPices. On the 
larger plot of ground is the fi»rg<. shop, 
pump house, warehouse, lumber yard, 
twine mill aiul malleable castings found¬ 
ry. Plenty of room has been left for 
iiilure expansion cither by the extension 



KJa 5-IMPROVISED MOTOR CONNECTED TO 
TRIPLEX IIOIBT OUTSIDE FOR OPBBATINa 
CHARGING FLOOR ELmxOR 

of existiir'{ units or the erection of new 
Iiuilding.'jf The gray-iron foundry may 
he doulj 9 i in size by erecting a new 
slructur^flK* longsidc the one now in use, 
and illeablc shop can be extended 

Iengthw\^^„f in the direction ol the lum¬ 
ber yardVrtJ nearly half again its present 
dimensioiL. 

In addrion to the ci)vercd bridge be¬ 
tween the forge shop and main building, 
the various units in the plant arc con¬ 
nected by standard gage railroad tracks 
which make it possible to .spot car.s 
wherever they may be required for 
bringing in raw materials, shipping 
rmished products and intra-plant trans¬ 
portation. 

The gray-iron foundry is 118 meters 
in length and 25 meters in width, or ap- 
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SORT HAD TO BK TIIOKOUGIILY OYKU1IAULED 
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proxiinately 82 x J87 feet. The floor 
area is 31,725 square feet inside measure¬ 
ment. It is divided hy two partitions 
into a cleaning room, molding room and 
core room in the order named. The 
molding floor area is about 22,200 square 
feet. A space about tlie size of the 
building itAelf has been left between the 
foundry and the fenre Ixjrdering the 
Avenue Georges Hannart for the >tor- 
age of raw materials. The pig iron and 
scrap are taken care of in open bins 
adjacent to the charging-lloor elevator. 
The .sand is stored in a series of brick 
bins built in the corner of the >ard 
along a eurved track as nIiowii in Fig. 
10. Another standard-gage track ex¬ 
tends along.side the fence ft)r the full 
length of the storage yard, while parallel 
to this track hut snug .igaiiist the Iniild- 
ing is a narrow-gage track for handling 
iron and coke buggies. At one end of 
the molding room are the two ciipola.s. 
The shop has a melting capacity of 


works. The hnilding i^ 41 meter.s wide 
and 88 meters long, or 13.S x 289 feet, 


middle, leaving a combined melting ancl 
molding room at one end about 135 4 
145 feet, with a hard-iron cleaning roonjt 
35 X 135 feet in the center, and a oom«- 
hined annealing, .soft-iron cleaning am) 
shipping r«)om 109 x 135 feet at th^ 
<q)positc end Tins arrangement i.s clear¬ 
ly indicated in Fig. 10, which also show$ 
the location of the air and annealing 
furnaces with their respective stacks. 
The air furnace is rated at 12 to 15 
tons pcM- charge. It is of standard 
American de.sign, operating under natural 
lira ft with a steel stack 98 feet high, 
'riiero are two annealing furnaces con¬ 
nected to a 91-f(Hjt brick chimney, to¬ 
gether with the usual equipment of 
tumbling mills, grinders, etc. This 
foundry turns out the usual .-Xinerican 
hlack-heart malleable instead of the 
white-lieart product which i.s usually 
made in JCurope. The .shop is designed 
for an annual capacity of 4000 ions of 
-mall malleable castings. 



FIG. e—THE CUPOLAS LOOK NATIIRAL BUT THE LADLE KS NOT AN AMERICAN TYPE 


about 65 tons a day. The equipment, 
which includes a full complemeiil of 
molding niachines and f>ther auxiliaries, 
i.s such as may he found in anv modern 
casting shop in the United Stales, Only 
light castings are turned out ftd hand 
cranes therefore are employed^ 
eompresscd-air facilities are 
and the machinery is driven 
motors. The building itself J 
frame and ’ brick .structure \\\ 
window area. 

A.s shown in Fig. 10, tlic 
shop i< located at some distal 
the gray-iron foundry. This 
inent, which has its di.sadvantages, is due 
to the later origin of the former shdp. 
The malleable foundry is of standard 
monitor construction with 80 per cent of 
the wall .space glass. Both this foundry 
and the twine mill nearby have mqre the 
appearance of American shop .structures 
than any other buildings about the 



the floor area being 39,256 scpiaVe feet. 
It is divided hy two partitions near the 


With special reference t*> its foundries, 
the foregoing briefly describes the 
French factory of the International 



FIG. 8-A CORNER l.\ THE TOOL-ROOM DBVOTBD TO MOLDl.NO MACHINES. FUSK8 AND PAlTElAs 
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Harvqiter Co. as it was before the war 
-^and is today. 

During the war this great establish* 
mtnt was reduced to chaos. Its present 
satisfactory condition is the result of 
over 15 months’ hard work and the ex- 
.pcnditure of some $2,000,000. It is one 
of the few large ’’reconstructed'’ works 
in northern France. This means that 
in the interval since the liberation of 
Lille from the enemy in October, 1918, 
the entire plant has been completely 
re-equipped and renovated; a new stock 
of pig iron, scrap and other raw ma¬ 
terials has been assembled, apd an- 
operating staff again gathered together. 
All this has 'l^en accomplished amid the 
chaotic cond^ons following the war, and 
in the face, of serious difficulties, not 
the least of which was the lack of rail¬ 
road facilities for bringing in new equip¬ 
ment and raw materials. It is not too 
much to say that American courage, 
initiative, energy, and willingness to 
make liberal investments to secure re¬ 
sults, have scored another victory in 
Europe—on the very field of battle. 
In this effort the French population and 
government officials co-operated to the 
best of their ability, for the rebuilding 
of the Croix factory means independence 
and prosperity again to over a thousand 
families. This is a practical way to aid 
“starving Europe,” and it involves not 
the giving away but the investment of 
Yankee dollars on a liberal scale. 

No Simple Problem 

While this article covers almost ex¬ 
clusively the technical problems en¬ 
countered in rebuilding and operating 
the Harvester company’s foundries at 
Croix-Wasquehal, it should be borne in 
mind that what was really dealt with 
was a far larger task. For while the 
plant itself was being reanimated, com¬ 
munity life in the surrounding towns, 
without which no industry can exist, 
had to be gradually reconstituted. A 
people who for over four years had 
been ground under the hA of an 
absolutely ruthless invader hadito be set 
going again. At the close cAthe war 
Lille, Turcoing, Roubaix, sM Croix- 
Wasquehal were dead comApities in 
which the people had been stxStling for 
nearly half a decade agaiiJp forcible 
deportations and other horws for a 
mere existence. With the cAeption of 
water Supply, even the elemeilary func¬ 
tions of municipal life had neen sus¬ 
pended, including electric light and 
power, telephone . service, street cars, 
etc. The trolley poles in fact were 
stripped bare' of wire. But a recent 
i visit tn I^le found life moving in its 
accustomed grooves, with lights, music, 
even heat, snd transportation. Much re-^. 
mains to be sccomptished, it Is true, but 
nmeh has been acctpplished. TJiois 
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conveniences which we take for granted 
In the United States were totally lacking 
in November, 1918, while in December, 
1919,. normal, civilized life was in evi¬ 
dence on all sides. This phase of the 
situation is emphasized, because the 
extraordinary conditions under which 
the units of the Croix-Wasquehal har¬ 
vester plant were rebuilt and set going 
again should constantly be kept in mind 
as a background agaiii.st which the more 
or less conventional feats of engineering 
involved in the reconstruction opera¬ 
tions can be thrown up in proper 
perspective. 

Some Practical Hints 

At the same time the experience of 
the International Harvester Co. should 
contain suggestions of practical value 
to other American manufacturers who 
may be contemplating the establishment 
of casting plants in Europe during the 
postwar period. Many of the difficulties 
and conditions encountered by the Har¬ 
vester company were no diiTerent than 
would fall to the lot of anyone trying 
to convert a set of more or less dilapi¬ 
dated empty buildings into an operating 
property anywhere in western Europe. 

Before taking up the reconstruction 
and operation of the Croix foundries in 
detail, their history under the German 
occupation should be presented. 

The Croix plant* was closed with the 
invasion of Belgium. The Germans en¬ 
tered in October, 1914. The removal of 
machinery and equipment actually began 
in May, 1915, and continued on an in¬ 
creasing ‘scale throughout the duration 
of the war. 

Saxon hifantrymen occupied the 
foundry in the spring of 1916. As 
shown in Fig. 2, they converted it into 
a rolling mill for corrugating heavy 
trench protection sheets and other work, 
moving two of the heating furnaces 
from the forge shop for that purpose. 
The molding machines and other found¬ 
ry devices were of course scattered 
about, although few appear to have been 
actually removed. No special large scale 
operations appear to have been attempted 
in this improvised rolling mill. 

In neither of the foundries were 
there the bodily removals that took 
place in the machine shop, forge and 
twine mill, but this does not mean they 
were not seriously knocked about. Fig. 
2 is evidence of the condition in which 
the Germans left the casting plants. In 
the gray-iron shop the cupolas and 
tumbling mills were left intact; the 
former probably were used. Also rela¬ 
tively lew of the molding machines were 
taken, but nearly, all the machines were 
displaced from their foundations, piled 
up indiscritaiinatdy and suffered sev^y 
through foua Yean n^leet. Every one 
had to be qverhaulqd. This also applies 


IW 

to all other machinery the Germaua 
chanced to leave behind. 

The stock of luff iron, scrap and eoho 
on hand when the plan( vra^ <loa^ , 
down in 1914 was either iu«lled ;up ^ 
taken away. This also applies, to po# 
sand and other foundry supp|le$ of liff \ 
sorts. Finished castings were doapeit ; 
outside and molding sand thrown on top 
of them—probably to make room for the i 
rolling mill previously rnentloimd. TMe ^ 
entire stock of flasks, ipetal pitteri^, 
etc,, was either melted up or carried \ 
away. About 3750 cast-iron flasks have ; 
had to be replaced. 

The invaders displayed less interepi 
in the malleable foundry, but ft .iiitffer^ ' 
severely like the other units fro^ four , 
years neglect, disuse and emplo^eni as 
a stable. r 

The work of reconstruction started in . 
December, 1918, but did not get in foB 
swing until the spring of 191% The 
task may now be said to be completed, 
although many details remain to ^ 
cleared up. 

Prelmoi^'Slept ''I 

Returning now to the technical details 
with which the staff of experts of the 
Harvester company was confronted io 
the re-establishment of its foundries on 
an operating basis, it was first neces¬ 
sary to make a complete survey of the 
situation as the enemy left it. Thia 
was done not only for purposes of 
general information, but to determine 
in detail what equipment was missing,, 
what of that which remained could be 
repaired, and what new machinery would . 
have to be obtained to make good the 
loss and damage. Replacements, taking 
the plant as a whole, formed by far the 
largest item, but in the foundries it waV 
more a question of rehabilitating exist¬ 
ing equipment, with the main exception 
of flasks, patterns and melting stock. With 
reference to new machinery, the engineers 
and executives on the spot had to de¬ 
cide whetfier it should be built at the 
works, as in the case of flasks and'pat¬ 
terns; or purchased in France, as in the 
case of shafting hangers, puUeys, 
motors, etc.; or imported frean 
United States, as in the case of inachinc . 
tools. This procedure had to he gone 
through with respect to each item of 
equipment and supply in the whole 
establishment. The plant had to be re¬ 
furnished from cellar to garret. This ia 
its turn involved the repair of the build- * 
ings; the provision of power, light, heat 
and transportation facilities; the replace¬ 
ment or repair of all neccs»ry tools and 
machinery; the acquirement of a new 
stock of raw material; and the asMmhly 
of an executive and workiiig forces 

In connefcHon with the purchase of. 
new/;eqtnpiiient it was necessary in each 
case to decide whether it should be 
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PIG. 11 STRIPPING-PLATE MAflllNR FITTED UP TO MOLD MOWER WHEELS 


obtained locally or imiiurtcd from the 
United States. The latter was in some 
cases the easier i)olie>, hut not the nio>t 
intelligent. A manufacturer who goes 
into a foreign country with the attitude 
of a sponge, always soaking up more, 
is likely to come to grief sooiicm- or later 
The Harvester compaiu has always pro¬ 
ceeded on the theory that its luiropeaii 
plants are integral parts of the eonn- 
tries in which they are located, and 
wherever possible the i»i)licy of favoring 
the local product*! is followed, other 
tliing.s being ei|ual. (lood will is thu.*: 
created, and wlien necessary the hearty 
co-operation of governiiienlal aiilhonties 
can be secured. This i*, a more impor¬ 
tant matter in r'uro|tc than it is in the 
United Staler. 

Kurnislimg the diftereni Uiiils of the 
plant once more with power constituted 
one of the largest single jobs con¬ 
nected with the reconstruction wtirk 
The foundry machinery, as previously 
stated, is all motor diivcn, ami the 
Germans took all the motor.s--ovcr 2200 
horsepower in the wlude plant—-together 
with the starting devices, switches, wir¬ 
ing, shafts, pulleys and belts. The 150- 


hor.scpower Ingersoll-Raiid motor-driven 
air compressor. ii-%ed mainly for foundry 


purposes, also was removed. Both 
foundries were stripped of everything 


that had to do with the generation or 
transmi.ssion of power. Four of the 
seven main transformers also were 
carted away. Mew power equipment has 
been purchased throughout, mostly in 
France. 

The overhcatl hand cranes in the 
gray-iron foundry were not disturbed. 
The c'harging-lloor hoist was put out of 
action through the removal of the boil¬ 
ers, this unit being a steam-hydraulic 
elevator of the Ridgeway type. This 
hoi.st lias been jiut back in service in an 
ingenious manner which illustrates the 
numerous exp<‘dicnts it has been neces¬ 
sary to devise to get the plant again on 
an operating basis. The delivery of the 
new boiler.s being long delayed by traflic 
congestion and other causes, a heavy* 
duty chain hoist of the triplex type was 
secured and belted to a 4-lior.scpower 
motor in the manner illustrated in Fig. 


5. tlic elevator platform being suspended 
directly from the chain-hoist. The gen¬ 
eral exterior arrangement of this device 
is sliowyl in Fig. 3. Although this im- 
provisedf hoi.st operates slowly, it serves 
the pul »se for the time being, and 
allows I ; cupolas to be charged. 

The J 'ay-iron foundry building was 
not dal j'ged except for the window 
panes wVch had to be renewed almost 
completer. Jn the whole plant some 
3600 pan^s of glass were replaced. The 
water-piping had not been disturbed al¬ 
though the 60-cubic meter tank which 
supplies the plant was allowed to half 
hll with sludge. 

The two cupolas are of the old 
Colliau type and were built by By ram & 
Co., Detroit. They are lined at present 
to an inside diameter of 40 inches and 
are rated at approximately 10 tons pfer 
hour. They present no special features. 



rra. 13—DETAIL OP IMPROVED MOWER-WllBEL FLASK SHOWINQ CLAMPS 
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The arrangements on the charging floor 
and at the spout are shown respectively 
in Figs. 4 and 6. The ladle equipment 
was all taken hy the Germans and has 
had to be replaced. Fig. 6 shows the 
type of bull ladle now employed. It i.s 
cyliiidricak with removable ends and a 
pouring spout on one side fitted on like 
a boiler sfuldle. It is said to be always 
in balance and to bold the heat unusually 
well. 

Under normal conditions ordinary 
good gray-iron mixtures are melted, as 
in similar foundries in the United States. 
Half of the charge coiisi.sts of good 
machinery scrap, including the foundry 
remelt. The pig iron which makes up the 
other half of the burden usually is 
mixed in the ratio of 25 per cent French 
hematite, or low-plio^phorus, and 75 per 
cent French foundry iron. The hema 
titc has approximately the following 
composition: Silicon, 2.0 per cent; 



no. 15—AN IMPROVISED BrOOT USED FOR HANDLING PU9K8 


chine.s are employed almost exclusively 
for this work. Fig. 7 shows two mower- 



Pia 14—A MOWRR-WHEnCL FLOOR ONCE MORE READY FOR RUHINESS AFTER CLEARING OUT DEBRIS 

LEFT BY THE GERMANS 


manganese, 1.5 per cent; sulphur, 0.06 
per cent: and phosjihorus, 0.10 per cent. 
The foundry iron contains: Silicon. 2..i 
per cent; tnanganc.se, 0.6 p« cent; .sul¬ 
phur, 0.05 per cent; and Iphosphorii.s. 
1.0 to 2.0 per cent. ThA transvcr.se 
strength of the mixture i-About 2660 
pounds per square inch. |||th€; coke, 
which i.s used in a ratio Bghly of 1 
to 9, ha.s the following Bmposition: 
Volatile matter, 0.75 per ecK moisture, 
1.00 per cent; sulphur, l.m per cent; 
ash, 12.92 per cent; and fixA carbnii, by 
difference, 84.20 per cent. Its heat value 
runs about 7000 calories per kilogram. 

The molding practice is standardized 
along well known American lines^ and 
presents no unusual features to those 
acquainted with the methods employed 
in the United States for molding mower 
frames, mower wheels, etc. These.^ 
methods have been frequently discOsse^ 
in The Foundry. Stripping-plalie ma- 


Iraine machines built by Henry E. Prid- 
morc, Inc.. Chicago, mounted on plat¬ 
form trucks for return to the foundry 


from the tool room where they were 
repaired. These machines, were in the 
hands of the cMuiny for over four years. 
A round .stripping plate machine fitted 
up foi molding mower wheels, with one 
of the new flasks, is shown in Fig, 11 
rt*a<ly for work again alongside the heap 
of new sand. This machine sits about 
where the Germans had their rolling 
mill and the transformation 4»f the shop 
hack to ordinary foundry conditions is 
evident, .\nother view of the new 
mower-wheel flasks, which are of a 
sturdy iminovcd type is shown in Fig. 
12. Note particularly the strong, im¬ 
proved flask clamp .shown in this illus¬ 
tration. It is made of cast iron specially 
to lit the flasks and i.s provided with a 
coarse t|uiek acting screw clamp which 
in.surcs a tight hold. 'I'he method of 
making the movver-wlitel fla.sks them¬ 
selves is illustrated in J'ig. 13. They 
arc molded in wooden boxe.s on the 
floor in the (»rdinary manner, and as 
jireviously stated it was neces.sary lo 
make about 3750 flasks of ihi.s and other 
types before the foundry could be re¬ 
stored to the condition .shown in Fig, 14, 
ready for operation. This latter illus- 
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FIG. 17—SAND-MIXING MACHINE OF FEENCH CONSTRUCTION 


tration shows clearly the general ar¬ 
rangement of the mower-wheel floors. 

Another one of the expedients adopted 
to quickly make good the havoc wrought 
by the invaders is illustrated in Fig. 15, 
which shows how paint-shop buggies 
were impressed into service in the 
foundry to handle flasks and other ma¬ 
terials. 

Tool~Room Difficulties 

Since all the flask and pattern equip¬ 
ment had to be renewed and refitted 
to the machines, the tool-room and metal 
pattern shop in the main building was a 
very important place from the stand¬ 
point of the foundry. It was necessary 
also to send the molding machines into 
this department for repairs. But the 
tool room was stripped clean and had to 
be rc-cquipped throughout. It was neces¬ 
sary to replace nearly 40 tools from 
engine lathes down to small grinders. 
The cost of this new equipment is far 
in advance of the original investment 
prior to the war. 

Similar conditions were met in the 
wood pattern shop, where rip saws, cut¬ 
off saws, wood shapers and jointers had 
to be replaced. 

A new girls' core room has been fitted 
up with modern benches, core boxes, 
etc. It is shown in Fig. 16. One of the 
few pieces of French equipment, aside 
from motors, shafting, etc., installed in 
the gray-iron foundry is shown in Fig. 
17, where it remained undisturbed. It 
is a facing and core sand mixer of the 
rotary paddle type, fitted with large 
spherical cast-iron cages for grinding up 
'the sand. 

The general features of the malleable 
castings foundry have already been de¬ 
scribed. The (Germans seemed to be so 
busy in other departments, that, rela¬ 
tively ipesking, they left it alone. It 
was uM for a time as a stable and has 
had to be completely renovated, and 
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much of the flask equipment, puts, etc., 
renewed. Found cornered annealing pot.s 
are employed. They are made of white 
iron and are cast in large wooden flasks 
on the floor, as shown in Fig. 18, which 
illustrates one of the pots coming out 
of the sand. A whirling skim-gate is 
employed to insure clean metal. 

The fate of the raw material and 
stock in process of manufacture at the 
outbreak the war has already been 
sketched All of it disappeared during 
the four years occupation. Therefore in 
addition to rebuilding and replacing the 
equipment, a complete new stock of 
sand, coke, pig iron, facings, and other 
foundry supplies has had to be secured. 
The molding sand conies from nearby 
and is of exceedingly good quality. 
French sand in fact is famous through- 
emt the world and the finer grades are 
imported extensively into the United 
States for certain classes of work. For 
other materials, many new sources have 
had to he developed. For instance it 
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has been necessary to go far afield for 
coal and coke, due to the reduction of 
the output of the Bassin du Nord mines 
near at hand from 4,8001000 tons in 1913 
to 900,000 tons in 1919. Similar condi¬ 
tions apply to pig iron and other essen¬ 
tial materials. 

A new personnel also has had to be 
assembled in order to operate both the 
gray-iron and malleable foundries. Some 
of the old employes are still at hand; 
all that can be located are being taken 
back. Many unfortunately are dead and 
others have been so scattered by the 
war that it is impossible to discover 
them. So there are many new faces in 
the casting shops, and throughout the 
plant, now that the Croix-Wasquehal 
foundries are again ready for work. 

Publishes Periodical on 
Asbestos Products 

Asbestos is the title of a new 
monthly publication which is being is¬ 
sued in the interest of the asbestos 
and magnesia industries for the pur¬ 
pose of bringing about better under¬ 
standing among miners, manufactur¬ 
ers, jobbers and consumers. The new 
magazine, of which the sixth monthly 
issue now is off the press, is pub¬ 
lished from 721 Bulletin building, 
Philadelphia. The current issue con¬ 
tains several interesting articles on 
asbestos and magnesia products to¬ 
gether with some market statistics 
and developments. 


The Dodge Steel Co., of which 
Kern Dodge, Morris building, Phila¬ 
delphia, is president, just has com¬ 
pleted a modern steel foundry at 
Tacony, Philadelphia, equipped with 
an electric furnace of the Greaves- 
Elchells type. 





Electrical Melting of Alloys*—I 

Fundamental Reasona Underlymnf tke Evolution of Electric Fumacea for Melti^ 

Nonferroua Metala Are Analyzed — TKeory Blazed the Trail '' ' 

Which Practice Followed in Deaiifn * 


BY H. W. OILLETT 


e OUR years ago there were 
no electric furnaces in com¬ 
mercial use on brass melting, 
although several types ex¬ 
tant were almost past the experimental 
stage and ready for industrial use. 
There are now in commercial opera¬ 
tion or contracted for, something like 
250 electric fur- 


refine chcapt low grade scrap to high 
quality metal, while the electric brass 
furnace merely melts and cannot re¬ 
fine, it would seem off-hand that the 
steel furnace had the advantage. 


conditions under which different tjrper' 
are the most economical, or undef; 
which it is best to utilize the. olid 
stand-by. the pit fire, will be d)s* ^ 
cussed in later articles. The regiahi 


naccs. The phe¬ 
nomenal growth 
of electric brass 
melting is made 
even more strik¬ 
ing when com¬ 
pared with that 
of electric steel 
furnaces. The 
electric steel 
furnace i n this 
country was 
started in 1906. 

In 1911 there 
were only four. 

In 1917 there 
were 155, and 
there arc now 
323 in the United 
States and about 
1025 throughout 
the world. It i.s 
true that electric 
steel furnaces 
normally are con¬ 
siderably larger 
than electric 
brass furnaces, 
but the same is 
true of fuel-fired 
furnaces for the 
respective p u r- 
poses. In fact, 
the average elec¬ 
tric brass fur¬ 
nace has a greater capacity 
average fuel-fired brass furni 
the . average electric steel 
has a awidter capacity than 
age fuab^red steel furnai 


provd 

will 


an the 
■while 
furnace 
aver- 
It is 

doubtftti-"lf tonnage steel ever will 


What; then, is the reason for the why electric furnaces as a class, 
amazing growth of electric brass melt- erly chosen for the work ti hati^^. 
ing, since its inception four years ago? reduce melting costs fn the general. 

run of foundl^' 

nniuiiniHiNHHiniiiiiiiHuiiiintiiiiiiiiiuiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniitiiiii^ and rolling-mill 

conditions will 
be considered 
here. When the 
theory and prac¬ 
tice both are cor¬ 
rect,' they both 
agree sooner or 
later. One often 
lags behind the 
other, and, more 
often than not, it 
is the scientist— 
theorist, if you 
will—^who is hard 
put to it to keep 
up with his prac¬ 
tical brother. The 
scientist must 
evolve the cor¬ 
rect theory to ac- 
count for the 
practical success 
of someone who 
didn^t know that 
a previous theory 
indicated that a 
certain scheme 
would not work, 
but went ahead 
and made it 
work. The elec¬ 
tric brass furnace 
did not happen 
in this way. It 
years ago that 


An Engineer’s Study of Brass Furnaces 

S TARTING with this issue 'J'liB Foundry presents a series 
of articles covering the entire subject of electric furnace 
practice as applied to non ferrous metals. The series was 
prepared especially for this magazine by H. W. Gillett, chief alloy 
chemist of the United States bureau of mines, who is undoubted¬ 
ly one of the best informed practical authorities in the world on 
This subject. The facts upon which the articles arc based were 
gathered by the author during seven years connection with the 
bureau. However, the deduction>s and conclusions drawn and 
all opinions expressed are presented according to the individual 
viewpoint of the writer and in no sense are to be considered 
the official judgment of the bureau. Electric furnaces for melt¬ 
ing nonferroiis metals are a comparatively recent evolution, but 
careful study and research have brought them to a high state 
of perfection within a few years. Mr. Gillett analyzes the 
entire field of electric brass melting and gives the reader the 
benefit of his engineering judgment relative to the adaptability 
of electric units under different operating conditions. He takes 
up eacli type and points its merits and limitations. He com¬ 
ments upon the points of design in terms wliich are readily 
understood by the practical foundryman whose knowledge of 
electrical science is limited. Costs, both of installation and 
operation, are studied in detail and the.method of arriving at 
the best economy is presented. Mr. Gillett suggests in a simple 
direct way numerous practical points on setting up, and operating 
the different electrical units. He presents a forecast of the 
futut development of electrical melting furnaces, outlining im- 
lents which are needed in the present types. This series 
continuously through succeeding issues until completed. 


There is one perfectly . good and 
sufficient reason^!t costs less to melt 
brass by electricity than by fuel. Like 
all general statements, this is true 
in the great majority of cases, and it 
is false in others. In those where it 


be generally in the electric fur- is true, it may cost a little less, or 
nace, ‘e|jtbe toi^s^ Il?ras8» if U cefi it.niiay coat a great deal less. Relative 
be M .V^rtiun to Ve. economy depei^ upon different fac- 

ace can tori, just as under varying conditions 


was recognized 15 
fundamental laws of physios and of 
chemistry indicated that an electric 
furnaces, one that could be tightly 
closed to keep the air out and the 
zinc in, should prove the ideal brass 
melting medium. Back in 1905, Roe- 
her*, since dead, a shrewd electro- 
chemist and a good American citizen 
though of German descent, pointed 


TMhililMI---#- lAiriiAn diiitar'.sr ibt 


a J^^rd, a Fojfsi^ or a dwkey ,eitich out that the electric furnace offered 
^ ' cjN^ab'dst nfethod of jkiiAS* 

Ilie different electric fur¬ 
naces fn commercial use, and the 
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larger melting units with the attend¬ 
ing decrease in labor cost, the elimi¬ 
nation of crucible cost, a high grade 
product, and the almost complete 
elimination of the loss of zinc, lie 
predicted the replacement of llie old 
crucible brass fuftiacc by the elec¬ 
tric furnace inside of 10 years. Had 
suitable electric furnaces been ready 
to translate theory into practice, his 
prediction might have been fuliillcd 
in the period stated, but they were 
not. If this replacement had been 
brought about before the war, the 
saving in metal losses, crucible and 
labor costs during the jear.s 1017 and 
1918, according to the writer^ coin- 
imtalions, would liave reduced wnr 
expenses by not less than $20,000,000. 
The growth of electric bras.s melting 
did not come soon enough U> make 
this saving. However, it i^ making 
considerable savings now, and will 
coiiilinue to do so at an increasing 
rate. Practice is beginning to catch 
up with lhcor.y. 

^^etal losses in liiel-iired furnaces 
occur by loss of zinc and lead through 
volatilization, by oxidation and slag- 
giiig-oll of loss V(datile metals; and 
imelianically, by spilling into ashes 
and by fine fiarticles being blown out 
or drawm up the stack. 'I'liese losses 
occur because the products of fuel 
combu.stion nnist get out of the liii-' 
iiace. The draft, or the How of gases, 
carries with it Tiiuch zine and lead, 
l^xce.ss air usually has tn he admit ted 
and that causes oxidation. .Sulphur 
from the fuel may bo present in the 
products of conihiislioii and may be 
taken up by the metal Nluthe* the 
volatilization losses, the oxidation, iioi 
the absorption of sulphur an* con¬ 
stant, so the product varies in com¬ 
position and in (piality. 

If we could close a furnace lighllj 
and generate llio heat inside it, we 
could retain tlic volatile metals and 
prevent the constant influx of the 
“sea of air” in which we live. 'I'liis 
al.so would do aw’ay with tin* i>a'.sage 
of products of combustion over the 
metal, 'rbeorctically, all this could 
be done in the electric furnace, v\illi 
the result that metal losses should 
he nearly eliminated and the fjiiality 
of the product .should correspond wdth 
that of the material charged, without 
detritnent by oxygen or snlpluir. '1 his 
would produce metal of crucible qual¬ 
ity without the use of cnicihlcs, and 
that in furnaces of respectable size. 
The need for quality is the main rea¬ 
son for the use of crucibles and their 
fragility is the main reason for the 
small melting units in crucible prac¬ 
tice. 

It then should be possible to elinii- 


•Ji !,ll. 'I'm:! Ii.*'' I .l.rll I* .•ii.!lli.|lliI1lll!IIIIili!lllhlll!lllllli ll!i.li;;llir>|li; >.<iilli!ill<in!ii.' 

i H. W. Gillett—The Man £ 

TT has been ; 

said that to - 
know a man you - 
must be familiar 
w'ilh his avoca- -~- 
ticiiis as well as - 
his vocation, and 
that no true esti¬ 
mate of his worth . 
niav be formed 
■ when only his business or industrial . 
pursuit is known The author of 
this scries was asked for some dc- 
_ tails regarding his career and a 
photograph to acronipany a short I 
biographical sketch in this issue. 
His rcpl> which is quoted verbatim 
orters a glimps of the writer’s per 
sonality. 

./ €i'i7/ cudrufor to }nakc the 

tirliilrx lutfudar, and K’ill uritc them 
;; from I hi' brass funiacr rather than ' 

- the electro brass furnace point of 

- TiVzf. 

.1% to the phoioifraphs. 1 haren't 
had a real one taken for many 
years .-Invhtne, I leoitld prefer the 
use III the enclosed if it loill repro- . 
ducr. 

The "enrecr" is as foUo7Vs: Spe~ 
eialized on eleitrie furnaies in 
uraduate xeork at Cornell: (general 
chemical ^eork in the taboratorics 
of Thomas A luiison and A. }). - 
Jot lie; started the research depart- 
ment of the Aluminum Castings Co., - 
thereby tfuinini; some idea of brass, 

- hron.u\ and aluminum; jor the past _ 
.svt’cii yeats hare been on bureau of 
mines 7eork zeith nonjerrous alloys, ^- 
tlie main problem beiiift electric =. 
brass meUbuf; and, durbuj the nvir. " 
7'arious war problems of the bureau 
deahutj ivith electric furnaces. 

J e.vpeet to be an e.vpert in three 
fields before I die : 

1 1 nice trie bp‘as.s furnaces. f 

: 2. Repainn(j lays as fast as Z 

three yoinufsters can smash them. ;■ 
2. fix tract ion of all varieties 
of fish—bullheads to brook trout " 
—from their lairs 

and am dividini/ my lime amonp ap- - 
prentHcships in these three fields. 

/ am one of the numerous 7 'iee ^ 

- presidents of the American lilectro- ~ 
!: ehrmicaf society, and r/ncss that is - 
> all 

k J^lca.se do uol refer to me as 
•: '77;'.” (fillett. I po.sjiess and detest 
Z the lifie, as it has too much of n 
7'uetonic flarar. 

J Sincerelyy 

I //. IV. GILLRTT. 


March 1, 1920 

natc crucible cost and vastly reduce 
labor cost by larger scale operations. 
These costs also are eliminated and 
reduced by the open-flainc oil fur¬ 
nace, but tlmt docs not help on yellow 
brass because the volume of products 
of combustion sweeps the zinc out. 
K\cn on red biass, it is a constant 
stiLiggle to inainlain quality in the 
open-fl.iiiic iiirnaco because of the 
danger of oxidatvon. Obviously it 
slioultl require less skill to produce 
satisfactory metal from an electric 
than from an open-flame furnace. 
Cloud melalliirgical results should be 
obtained more readily, due to the bel¬ 
ter control of tcmpcralure in the elec- 
tiic furnace and due. to thorough mix¬ 
ing, and hence uniformity, of the 
charge. Again, Ldeciric heat is clean 
lieat. It is generated within the fur¬ 
nace. and there is no out-rush of 
Ileal coiiiparahle to that of the gases 
of fuel combustion. Ilcnre, the vicin¬ 
ity of an electric furnace should be 
cooler and «ilioiild make for the com¬ 
fort and efficiency of the workers. 

Since the zinc is retained in tlie 
fmnace, the danger of brass shakes 
'•honhl be redueed. Since jinlling pots 
full of imlal ironi i>it fire.s is dis¬ 
pensed with, many had hums should 
lie ijr»\entrd. I'dectric furnaces there- 
foiT should teii<l to create healthy, 
ertieien! and contented, furn.icc ten 
ders. Mfireover, the ri-quireiiients as 
to imiscnl.ir physiqm- should not he 
as high as for tendiiu' pit fires, and 
the operation of the funiacc to pro¬ 
duce good iiietallurgieal results, should 
be more nearly fool-proof than with 
]»it fires, especially ihc opeii-flamc fur¬ 
naces. ^fiiscle and experience being 
less iicce.ssaiy, and workers wdth 
brains being more likely to be at¬ 
tracted to the furnace tender’s occu¬ 
pation on a relatively clean, cool fur¬ 
nace, the superintendent should be 
able to clioose bis furnace tenders 
from ag larger number of applicants 
when tte electric furnaces are u.scd. 
'J’liese advantages all have value, and 
if lln^ can be obtained cheaply 
enough^ in an electric furnace that 
is reliJ^e enough to stand up to it.s 
work ll|V after day and month after 
month, ijllic- wide-awake brass mclter 
desires Ko obtain tlicin. 

It wiK long after the theory was 
clear before electric furnace designers 
b.ad suitable, reliable furnaces ready 
for operation on brass. They hiwl to 
leave the previoii.sly worked out types 
of electric steel 'furnaces add strike 
out in other, and in .some cases| un¬ 
biased trails. When they did produce 
suitable furnaces, they were neces¬ 
sarily expensive to build. Where 
,% fuel-fired furnaces are ptiCed hi hun- 
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clreds of dollars, electric furnaces are 
priced in thousands. 

However, if an Aincrican inannfuc- 
tnrer can be shown that he will iiKihc 
an ultimate saving, he docs not hesi 
late to make an initial investiiient. 
He has to be shown a little more 
lully that a lar^e invcHtnieiil v>ill 
save money in the end, than if the 
original inveslnienl In small, hut when 
he is convinced he invests fri'ety. 
Therefore, high first cost is only an 
apparent obstacle 

Pourr X’\’. hud CoaI 

A Rriti.sh thermal unit from elee- 
Iric power costs iiuich more than a 
Ilritish ithermal unit as fuel.. A 
kilowatt hour, .the unit on which most 
electric energy for electric furnace 
nse is bought, is equivalent to 3412 
IJritish thermal units. A pound of 
Coniiellsnlle coke averages li.stM) 
I’ritisli thcnnal units, equivalent 
37 kilowatt hours. At 1 l-.l cent^ pe^ 
kilowatt hour, about the average cost 
for brass furnace jiower, it eo'.ts 5 
cents for the amount of electric 
energy containeil (in its therm.il 
rf|iiivalent) in 1 pound of eoK, 

If coke furnaces were as efticieiii 
as elrc'lric liirnace.s, this would iiieaii 
that power at 1 1-3 cents per Kilowatt 
hour and coke at .islli tier ton would 
he equivalent in healing jjower [ler 
unit cost. How ever, ii a eoKe iiir- 
nace ntili/Os td/. pei leiil ni tlie 
llieoretical amount of licat in the 
coke, it is well operated, while, e\iii 
on eight to lOdioiir operation, several 
elcelric furnaces will utilize .si) per 
cent of the heat, supplied as eleelric 
power, and one or two funi.iees. on 
24 hour operation, will utilize as high 
as 80 per cent. 

Considering the greater thermal 
efficiency of the electric furnace, the 
cost of heat at, 1 1-3 cents per kilo¬ 
watt hour' is equivalent to coke at 
$14.50 a ton in an elective furnace 
operating at 50 per cent efficiency; and 
a-t $0 per ton. in one operating at 80 
per cent. C’ompariiig tlie.se figure.s 
with actual prices for cokeBit is easy 
to see that, while clectricBncrgy is 
still a more expensive nieaiW of heat¬ 
ing than fuel, yet the margin between 
cost of power and cost oj tuel is not 
so great. The other saving!, in metal 
loss, crucible cost, or in labor, readily 
may swing the balance in favor of 
electric melting. 

From the viewpoint of fuel con¬ 
servation, it is worth noting that, with 
a moderately ■ efficient electric fur¬ 
nace, one can burn a certain nitiiibcr 
of British thermal units as .bituminous 
coal under the boiler of a steam- 
generated, electric power plant, turn 
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it into electricity, trHii.smit the elec¬ 
tricity to the foundry, turn it into 
heat in the electric furnace, and then 
melt more bras.s with that heat than 
he can with the .same number of 
llriti.'fh thernial units as coke, oil oi 
anthracite, used directly in a fiiel- 
lired brass furnace. Whore it is avail¬ 
able, water power can be used to 
gciierale the cdec.tiir power. 
over, price> of coal, coke, and oil, 
tinhss A long-lime contract can be 
secured, may vary cou'^iderably from 
month to month and l.ilcly a general 
trend upward U noted. A ri.sc in 

cost of fuel may lake place after a 
price has been cpioted for castings and 
thiN cut into the ])rofits. hdeotric 
central .station conip.inics arc i>uhlic 
ntilitie.s, and thcii rates are regu¬ 
lated. Therefore, melting costs may 
he iue<lic.ted with accuracy for loiigei 
l)eriods than when fuel is used 

The In lid of electric power jincc' 
has been steadily ilownvvard, owing 
to the steady imiiroveiiieiits in i)OW'ei 
pl.Mit operation. Tower prices are 
iiow' stationary or slightly rising, ilue 
to ccisl*ol coal, but nowhere in pro¬ 
portion to the I osi of coal J'ower 
prices iu.i\ be expected to remain 
stable and re.ison.ililc, with an ulti¬ 
mate ] eduction wImii the iitili/atioii 
ol water ])ower and the tviiig in of 
isolatC'l power plants into larger net 
works aie r.irried fiirlher, as thi-\ 
mevilahly mii«.t he in the future. 

W'hativer its soiiree, elcitric power 
eoim-s to the loiiiidi> over wires and 
througli a meter ami transformer, 
which is a clean and eomi)act v\a\ 
to receive fuel eoinjiared with the 
tracks and oil tanks or coke bins 
and ash j>iles of llie coke or oil-using 
foundry. The labor of unloading and 
cartirtg coke and ash, as well as the 
need to treat the ash for its content 
of spilled metal, the pumps and pip¬ 
ing for oil, all are obviated. 

It must he conceded that the elec¬ 
tric brass j 11 marc has many advan¬ 
tages and few ilisadvaiitages theo¬ 
retically. riie question how doe^ 
it work out in practice’ 

'The increasing use of electric bras.s 
furnaces shows tlial many, if not 
nearly all. of the theoretical advan¬ 
tages are present in practice. Not 
every type of furnaee has them all to 
a complete degree. .Most types have 
most of them in fair degree. Some 
execll on one point, some on an¬ 
other, so that to obtain all the theo¬ 
retical advantages, or the inaxiniiim 
possible utility, the furnace must be 
chosen for the particular work in 
hand. 

Assuming that a reasonably intelli¬ 
gent choice' has b'een made and the 
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particular electric furnace chosen has 
not been assigned work for which it 
is not fitted, w'e find that the follow¬ 
ing advantages have been found in 
commercial practice. 

Metal losses have been greatly re¬ 
duced. Tlant after plant is regularly 
melting not only red, but yellow brass 
as well with less than 1 per cent net 
jiietal loss and doing it on charges 
that would give truly excessive losses 
in fuel-fired furnaces. In addition to 
avoiding all working over of ash for 
contained metal, the electric furnacen 
produce le.ss .slag and dross, and • 
more metal in ihc ladle. Where a 
crucible or an open-flame furnace 
might giv'e 94 per cent ready to pour, 

4 per icTit ill slag, dross ancf ashes, 
requiring recovery, and 2 per cent 
net loss electric furnacc.s arc pro¬ 
ducing 98ki per cent ready to pour, 
]j per cent to be recovered from 
slag and 1 per cent not lo.ss. Not 
only is there 4^2 ]»cr cent more metal 
ready to pour without another melt, 
hut 3?/j per cent rcniaiii.s to recover, 
and to lose value, due to its change 
ill composition and adhering impur¬ 
ities, nnd 1 per cent net or more is 
saved. 

Criicililes have, of course, been 
eliminated, save where they arc used 
as ladles. 

J.ahor costs have decreased mate¬ 
rially win rc cnougli electric furnaces 
arc in u.se to permit this, although 
during the jwriod in which a plant 
i.s getting acquainted with its first 
furnace, it generally just about breaks 
even. 

Ji liman Cousrn'atiun 

Working criiidiiions are truly im- 
jirovcd. The only brass rolling mill 
which so far lias gone completely over 
to electric nulling .states that since the 
ciiangc it has not had a single case of 
braxs sliaku*s, and the serious burns are 
greatly reduced. A.s to coolness and 
convenience, all that is necessary is 
to watch a few furnaces in operation 
—an item of cost most superintend¬ 
ents will be glad to accept. When 
funiaco tenders on fuel-fired furiiaccs 
quit work in summer, and the fur¬ 
naces had to be shut down, electric 
furnaces in the same plant kept on 
operating, and the tenders of the 
fuel-fired furnaces desired to be trans¬ 
ferred to the electrics. 

Ivxpcricncc ba.s proved that a fur¬ 
nace tender does not need to be an 
electrical engineer to make bis fur¬ 
nace operate satisfactorily, eiren 
though it niay appear complicated at 
first sight. Various different types 
of electric bras.s furnaces have been 
operated satisfactorily by negro 



180 


crews. This docs not mean that 
brains and their use in controlling 
the operation of electric furnaces, are 
not desirable. They are, and since 
the first cost of an electric furnace is 
high, it p&ys to secure brains to 
plan the work and to keep them 
going at a high rate of production. 
However, the actual furnace operator 
needs only a decent degree of com¬ 
mon sense and intelligent supervision. 
Many foundrymen thought it would be 
necessary to use men of master- 
mechanic grade for furnace tenders, 
but this has not been found essential. 
Indeed, it is easier to train a green 
man to handle an electric installa¬ 
tion to get good results than to han¬ 
dle any fucl-iired furnace. 

Quality Paramount 

As to the quality of the product, 
plant after plant making sand cast¬ 
ings reports that the metal is no 
better and no worse than good cru¬ 
cible mctsil, though possibly of a 
little more uniform quality. The 
writer knows of only one plant where 
the quality was not considered as 
good as that from crucibles, and that 
was a case where a new type of fur¬ 
nace was being tried on which vari¬ 
ous difficulties with the furnace itself 
were encountered. Few clectrie. fur¬ 
naces, of well-seasoned commercial 
types, have been thrown out, and 
these few failures usually have been 
due to the choice of the wrong type 
for the work to be done. 

Some furnaccniakers claim slightly 
improved physical properties for elec¬ 
tric brass over other brass, but no 
one seems to have cut down the 
thickness of his patterns in order to 
utilize the extra strength claimed. 
Proof should be available later on the 
physical .properties of the best obtain¬ 
able electric brass against the best 
obtainable crucible b'ras.s. Until this 
is worked out by long tests in a 
number of plants, it seems like paint¬ 
ing the lily to claim a quality supe¬ 
rior to the best crucible product. 
If it is as good as the crucible it is 
good enough for most any one. 

At any rate, the time has passed 
when even the most fervid electric 
furnace designer or salesman is likely 
to spring a line of talk—as one fur- 
nacemaker did on the writer in the 
early days—to the effect that the 
'^electric vibrations in the furnace 
cause the molecules of brass to re¬ 
arrange themselves in a different 
order so that electric brass is stronger 
and den'ser than other brass.'* 

Such ideas arc pure **blill.” The elec¬ 
tric furnace has no occult power. It 
does not perfonn metallurgical mir¬ 
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acles. Neither does it transmute oil, 
molding sand or second-hand chewing 
tobacco into good metal, k is a 
means of producing heat. If one 
could find a brick that would hold 
enough heat, heat it up, drop it, and 
a charge of brass, into a crucible, 
cover up the crucible and let the heat 
in the brick melt the metal, he 
would melt the metal much as the 
electric furnace does, and with just 
as much “mysterious iin.provcmenl'’ 
in the quality. 

Ill rolling mill practice there i.s 
probably a real improvcincnl in the 
product, not in the sense that no 
brass as good ha.s been made in 
crucibles, but in uniformity of prod¬ 
uct. 'I’he types of furnaces best 
adai)ted to rolling-mill use auto¬ 
matically mix and stir the metal so 
that all the castings from a given 
heat arc tinifortn. Moreover, the de¬ 
crease in zinc losses due to electric 
melting makes for less variation be¬ 
tween heats, and melting in larger 
quantities also tends to smooth out 
variations due to variations in the 
rom]>osition of scrap fed back, 'rhcrc- 
fore, rolling mills can work to closer 
specifications and can make a more 
uniform product with the electric fur¬ 
nace. 

As to over-all melting costs, the 
best proof is that hard-headed man¬ 
agers and superintendents are in- 
ci easing their electric furnace capacity. 
No one can say off-hand that electric 
melting will save $5 a ton or $10 
a ton, and have his statement nece.s- 
.sarily true for any particular foundry. 
One can make an approximation as 
to possible savings in the industry as 
a whole and hit the right order of 
Tuagnitude at least; l)iit as long as 
difTercnt plants have different condi¬ 
tions, whether any electric furnace 
will cut melting costs, and if so, 
wha-t furnace will cut them dccpc.st, is 
a question only to be answered in 
the light of specific conditions. Know¬ 
ing his owMi conditions, and knowing 
the general performance of the. vari¬ 
ous types of furnaces, on which data 
will be presenrted in later articles of 
the .series, the manager can first cast 
out the types that will not meet his 
conditions. He then can get down 
to brass lacks in the consideration of 
what the remaining furnaces have 
done under commercial conditions 
similar to his own. From this basis 
he will be able to make a definite 
decision either to install no electric 
furnace, to •adopt some particular 
electric furnace, or to test out single 
furnaces of two or three types or 
makes under his own conditions, in 
order to get the information he 
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needs upon which to base his judgment. 

Speaking g^erally, it is proved 
commercially that electric brass fur¬ 
naces, properly chosen, and properly 
operated, are money-savers in a 
great variety of plants. It is reason¬ 
able to suppose that they will prove 
so in many more plants. 


Foundry ia Merged 

The Taylor & Boggis Foundry Co., 
one of the leading castings manufac¬ 
turers in the Cleveland district, has 
been absorbed in the merging of five 
large companies at Cleveland into the 
Consolidated Iron-Steel Mfg. Co. The 
new company, which was incorporated 
last fall, has a capital and surplus in 
excess of $3,000,000. The companies 
involved in the consolidation are: 
Taylor & Boggis Foundry Co.; the 
Republic Structural Iron Works Co.; 
the Columbian Hardware Co. the 
Ideal Hanger Co. and the Duplex 
Hanger Co. The new owner will 
take over the various plants imme¬ 
diately, and it is understood the vari¬ 
ous production programs of the plants 
will be enlarged. Officers of the new 
company arc: President, L T. Kahn; 
vice president, II. F. Seymour; secre¬ 
tary, J. Lehman, and treasurer, Adolph 
Tutcur. These men with Corliss Sul¬ 
livan, Joseph Hostetler, Richard Cobb 
and A, V. Cannon, compose the board 
of directors. 


Will Build Plants 

The New Jersey Zinc Co., one of 
the oldest and largest zinc companies 
in America, was organized in 1848. 
Its ore properties are located in 
various parts of the country, and in¬ 
clude the Franklin, N. J., mine from 
which a high quality ore is secured. 
The company now is operating zinc 
oxide, llthophone and. slab zinc plants 
in Pennsylvania, Virginia, Illinois, 
Wtsconsiq;; Kansas and Oklahoma, and 
contemplates the erection of addi¬ 
tional plants at strategic geograph¬ 
ical point9. Construction work will 
be comrafneed immediately on plants 
in Colortio and Pennsylvania, 


The G. & R. Foundry & Machinery 
Co., Terr^ Haute, has purchased the 
plant of fie Crawford & McCrimmon 
Co., Brazil, Ind. This gives the parent 
company additional gray iron casting 
capacity which is fitted to handle work 
up to 10 tons, and also affords additional 
brass and bronze casting facilities. The 
officers of the G. ft R. Foundry & Ma¬ 
chinery Co. are Sam T. Greenberg, presi¬ 
dent;‘Frank H. Reynolds, vice pre^dent; 
Charles Haze, secretary, and H. Steven- * 
son, trea.surer. 



Methods for Molding Smoke Stacks 

The Ringing Provided tor Green Sand Cores Prevents Them from Bending and Per-* 
mits the Production o^ Much Thinner Castings Than Is Possible 
When Using Dry Sand Cores 

BY H. N, TUTTLE 


MOKE stacks such as are 
commonly used on steam 
tractorsi portable sawmills, 
etc., are usually made of cast 
iron, of round section, the lower end 
curved and flanged to fit the boiler, 
while the upper end generally has some 
style of bead on 
the outside with a 
grooved seat and 
locking lugs "for 
holding a spark 
arrester screen. 

Fig. 1 shows a 
typical stack of 
this kind. The 
ordinary way of 
molding this cast- 
ting would be 
from a split pat¬ 
tern, with a dry 
sand core, made 
in a half box and 
pasted, but in 
foundries where a 
great many of 
these stacks are 
made, some method 
of making the 
core in green 
sand has generally 
been developed. 

This is not only 
to eliminate the 
cost of cores and 
fitting the same, but 
also to relieve the 
usually congested 
condition of the 
core room. The 
rigging employed 
in some of these 
methods is shown 
in the accompany- 
i n g illustrations. 

Fig. 2 .shows a 
cross section of 
the stack illus¬ 
trated in Fig. 1. 
where the green 
sand core *is 
struck up by turn¬ 
ing as in a lathe. 

The arbor upon 
which the green 
•and is struck 
b made of cast 
lrc^,ifaves» Mtcd 
onto three cast 


iron heads. An end view of one of 
these staves is shown at /f. It is made 
in the form of two ribs or “fins" about 
^-iiKh high by j4-inch thick, with 
slotted perforations between the ribs, 
to facilitate the escape of gas into the 
center of the arbor. The cast iron 


heads to which the staves are bolted 
arc shown at B, C and D. The gas pipe 
center E serves as a spindle upon which, 
the heads are strung for convenience 
in building, as well as for strengthening 
the arbor. The ring, H, with fins on the 
outside similar to the arbor is slipped 
over the smaH 
end of the arbor, 
and wedged in 
place. This is to 
permit the strike 
ing up of an en¬ 
larged diameter at 
the base of the 
stack. Of courser 
if the arbor were 
made in one piece, 
of this shape, it 
would be impos¬ 
sible to remove it 
from the casting. 
A dry sand ring 
core, G, makes 
the seat for the 
spark- arrester 
screen, with its 
locking lugs. An¬ 
other dry sapd 
core, F, cores out 
the undercut 
where the base of 
the stack fits the 
boiler, and also 
makes the oval 
.shape of the base. 
In making this 
green sand core, 
the arbor is set iin 
a sand bin, the 
heads B and D 
fitting into corre- 
sponding seats 
provided for^ tl^ 
purpose. Thess 
heads are tumei 
in the machine 
shop, to mak( 
them per fee tl: 
cylindrical. T h < 
sand is packet 
over and betweei 
the fins of th 
arbor by hand 
the molder tum 
ing the arbor a 
he proceeds wit 
the rammiAi 
After the arbo 
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is completely rammed or packed, the 
tnolder sets the “strike" aji^aiiist the cor¬ 
rectly located stops, and slowly turns the 
arbor one revolution This cuts the core 
to exact size. After setting the dry sand 
cores, /•' and G, the green sand is slicked 
and faced with plumbago. The green 
sand core is now ready to be set into the 
mold. The arbor projects through the 
ends of the flask, and as the holes in 
the flask ends, the prints on the pattern, 
rind the arbor hcad.s, have all been made 
to exactly the same si/e, it is impos¬ 
sible for the core to shift. Also on 
account of tlie stiffness of the arbor, the 
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has F-nolchcs cut in the ends for bear¬ 
ings to support the ends of a cast 
iron arbor. Fig. 5 shows an end view 
of this arbor, a half square cast shaft 
with wing bars cast on, about 5 inches 
apart. The last two bars on the base 
end of the arbor are left small enough 
to permit removal of the arbor from 
iho casting. Special gaggers arc used 
to lielp support the .sand in the enlarged 
ba.se end of the core. These last two 
bars might be made to ilcsired size, 
slipped over tlie arbor loosely, and held 
in place by wooden wedges. After the 
lower half of the core is rammed, loose 
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made standing in a vertical position, 
the center being rammed in green sand 
and left standing in the drag, while the 
outside is co[»ed off. Any bead at the 
top in this case is usually made with 
a ram up core. 

Fig. 6 shows diagraniinatically a meth¬ 
od of making a green sand core in a 
whole corcbox similar to dry sand 
coreroom practice. The arbor A, similar 
to the arbor used in Fig. 4, is rammed 
in oiir half corcbox. This will be the 
»lrag half of the core. It is essential 
that the arbor be located exactly in the 
corcbox, as shown by the previous. 



KIG. B -ONK OF TUB .tKlIOIi WI.NCJS FUJ. 6 E.NIl VIKW OF TWO PART COUEBOX FtO. 7-8HOWI.NfJ PbTAIL OF IIINUKS KlU. 8 -SECTION AND END 


OF A niUR BAItKl'Ri PKOVrPKf) Wmi WOODEN PROS TO CARRY THE SAND 


core cannot raise or buckle in tlie cen¬ 
ter. For these reasons it is possible to 
produce castings with a thinner metal 
section than with dry sand cores. 

Fig. 3 shows a stack similar to Fig. 
1, except that the oval base slopes more 
gradually into the round part of the 
stack. In this case a iniicli larger dry 
sand core on the base end would be 
required, while a corre.spondingly smaller 
part of turned green sand core could be 
used, if made by the method shown in 
Fig. 2. 

Fig. 4 shows another method of mak¬ 
ing this in green sand, better adapted 
to this shape of stack. The lower half 
of the core is made in a half corcbox, 
similar to a corebox to be used for 
dry sand, with the exception that it 


cast iron shells, A and ff. Fig. 4, are 
placcil on the corebox, being located by 
dcnvcll pins, 'rhese shells arc tucked 
by hand through the open center ends. 
The center part is then rammed and 
struck off with the strickle C. If the 
iippcr end i.s of such delicate shape that 
it cannot be made to stand up in green 
.sand, dry sand ram up cores may be 
placed in the corcbox before ramming. 
After the core is made, it is lifted by 
means of the ^'-ends, which arc set in 
corresponding notches in the ends of the 
flask. 

In case the stack is a short one, the 
whole upper half of the ^corebox may be 
made in the form of a shell, the upper , 
half of the core being rammed through 
the open ends. Short stacks are often 


method. The other half core B, is 
rammed without an arbor. After both 
halves have been rammed and struck 
off even with the parting, the two 
half boxe^rc swung up to position C, 
then swnng^ back together until A is m 
its original position. B is then thrown 
back, to its original positon, and the 
core is ready to be lifted out of A and 
into the m^d. Fig. 7 shows a plan of 
the hinges for this-complete corebox. 

One of the advantages of a green 
sand core is that it does not settle, as a 
baked-sand core does. How this fea¬ 
ture is sometimes utilized to get a per¬ 
fectly round core of large dimensions, 
say three or four feet in diameter, is 
shown in Fig. 8. id is a cast sleeve, 
about 5 inches smaller than the outside 
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diameter of the required core. is a> 
flange, turned outside to the exact size 
of the desired core. C shows the half 
inch holes which are spaced about 3 
inches apart over the entire surface of 
the sleeve. Before ramming the core, 
wooden pegs are driven into every other 

Six Propeller 


g T THE Puget .Stuind navy yard 
and at soint* of the Seattle 
foundries, it has been the 
custom for buine time when 
making propeller blades and wheels to 
employ only one mold for an entire 
order. Several months ago one mold 
served to cast six Jdon blades and re¬ 
cently four 56l)()-pound blades weie cast 
111 a similar iiiaiiriLT. 'riie inobl used 
for this last job as well as the fonrlli 
casting made in it are shown in the 
accompanying illustrat ion. 

The flask is the ordinary c.ist-iron. 
huilt'Up type, sides ami ends having l>tM n 
cast .separately and aflerwaid bolted to¬ 
gether. The drag is provided with bars 
as well as the cope for the reason ibat 
the casting is poured in a vertical posi¬ 
tion. The bars also aid materially in 
assisting the mold to retain its slnape 
and rigidity while se\era! castings are 
being made in it. 

The blade is molded in a liorizorital 
position but after the mold lias been 
dried, cored and closed it is turned up 
on end and cast in that position with 
the hull ii])permost. 'IMie sand used 
for facing is a w'cslcrn product similar 
to Albany sand. When used frn- llu* 
purpo.se under consideration it is bonded 
with molasses W'aler. After the mold 
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hole to help support the sand. The other 
holes are for vents. A flange B is 
bolted on either end of the sleeve, and 
the intervening space rammed with green 
sand. It is then struck on the outside 
with a straight edge. The arbor may 
be rolled along a special wood track 
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is finished it is surl'acc-nailcd closely 
in ordinary dry sand practice. Tt is 
then placed m the iiven and baked 

thoroughly. The scciion.s are assembled 
find the mobl js poured. 

The ca.stmg is removed shortly after 
the mold is poured. The latter is al¬ 
low crl to cool and it is then sprayed 
with nu>la.ss('s water and patched, if 

necessary. thin coaling of plumbago 
wash is then applied and the mold placed 
m the oven to remain over night. 'I'he 
following dav it is taken out, assembled 
and cast and the same program repealed 
as lias been outlined 

Differs Hrow Cnininon I'racticc 

ll is common practice where llie 

blades are made in loam to use the 

molds more than once but usually tin- 
only part .saved is the brick work. A 
new coating of loam has io be .swept 
on, finished and dried for each cast- 
ing. The mclhod herein de.scrihed and 
illustrated does away with the bulky 
and expensive loam w'ork and is quite 
economical when compared to the usual 
dry sand practice of providing an en¬ 
tire new mold for every casting. The 
largest ca.stings made from the type 
mold here shown were two .'I^^-ton, 
4-blade solid wheels. The largest iium- 


while the core is being moldcdi to pfo* 
tect the .sand from the floor. - Or, m 
spider may be cast in the flanges, and a 
large .siiaft put through the center, 
which will act as a support. In any 
kind of green sand core work, good 
eipiipment is essential. " 

in One Mold 


her of blades ra.st off one mold has 
been '^ix, but the mold as shown in 
the accoinpani ing illustration could be 
used, in the w'riter’s opinion, for at 
least 10 additional ca^^tings. 

Acquires Plant of Arcade 
Malleable Iron Co. 

Thc' Baldwin Chain & Mfg. Co., 
Worcester, Mass., has acquired thc Ar¬ 
cade Malleable Iron Co., which has 
been doing businc.ss in that city for 70 
year.s. Alonzo G. Davis, president and 
general manager, who has conducted 
thc business since the death of Paul 
B. Biickingliam, son of George B. 
Buckingham, a former owner, about 
two years ago, retires with thc change 
in ownership. The company ha<s re¬ 
organized with thc same 'officers a.<i 
that of thc Baldwin Chain & Mfg. 
Co.. George T. Dewey being presb 
dent and William II. Gate.s, treasurer. 
J. Denison Kenyon is general manager. 

Williams, White & Co., Moline. Ill., 
have purchased steel for the erection 
of a new foundry building, 325 x 150 
feet, with a covered, material yard. 
The Clement A. Hardy Co., Chicago, 
is acting as engineer. 



DRY RAND HOLD FOB PBOPBLLBR RUpB AND FODRTH CASTING MADB PROM THIS MOLD—lflR CASTING IS MANGANERR BRONZE POURED PROM 
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Investigation of Silicon Reviewed 

Inveatitfations Forty Years A^o Were Handicapped by a Limited Knowledge of Analytical 
Methods, but Professor Turner's Work Gave a Clear Indication 
of the Effects of Silicon on Cast Iron 


EMINISCKNCES of the pi¬ 
oneer work (lone 37 years 
ago in studying the clTcct of 
silicon in cast iron was given 
by Prof. T. Turner, Ilirmingham uni¬ 
versity, in an address before the 
Coventry branch of the Institution 
of British Foundryinen, recently. The 
speaker called attention to the fact 
that all cast iron contains carbon, 
silicon, sulphur, phosphorus and man¬ 
ganese. He said that manganese is a 
inctal and that sometimes other metals 
arc present in cast iron. Small quan¬ 
tities of chromium and of nickel, or of 
copper, might he added to cast iron to 
give a denser structure. However, 
excluding manganese and other met¬ 
als, the four elements which arc 
always present in larger or smaller 
quantities arc all specifically lighter 
than iron. The result is that bulk 
for bulk cast iron weighs less than 
pure iron, and the larger the propor¬ 
tion of non-metals present the lighter, 
or the less dense, would be the cast 
iron. 

Professor Turner said that all 
foundrymen are familiar with the 
properties of carbon in various forms 
such as coke, charcoal, or graphite. 
Most of them also know the proper¬ 
ties of .sulphur; at all events they 
know it as brimstone, a yellow sub¬ 
stance which burns readily in the air 
with a pungent and somewhat dis¬ 
agreeable odor. Phospbonis is gen¬ 
erally known because it is used 
^hcii mixed with various substances 
for making matches and other prod¬ 
ucts, but foundrymen often wonder 
what kind of material is silicon, and 
why so much is said about it. It 
was pointed out that silicon in its 
pure form is not unlike graphitic 
carbon, except that it will not blacken 
the hands in the same way as plum¬ 
bago will when rubbed between the 
‘fingers. Silicon is one of the most 
common elements found in nature, 
but it occurs in combination with 
oxygen, forming SiOa, a common 
form of which is sand. This oxide 
of silicon is known as silica. It 
frequently occurs in iron ore, and the 
result of heating the iron oxide and 
the sand in the ore together with 
coke, is that the iron oxide and part 
of the silica arc reduced to metallic 
Iron and silicon. This silicon is dis- 


Ambition^s Incentive 

URNER is a fiame which stands 
out among the pioneer investi¬ 
gators of the metallurgical char¬ 
acter of cast iron. Students of 
cast iron metallurgy appreciate the 
value of Professor Turners work 
to the foundry industry. Therefore, 
his reminiscences and conclusions 
given in this article are interesting 
to all foundrymen. When it is 
realhed hoxv much work has been 
carried on in the investigation of 
the effects of silicon in cast iron, 
it may be a.<iked whether the same 
amount of investigation carried on 
to determine the effect of the 
other ivcll kno7vn elements, ivhich 
are alivays found in cast-iron, 
would not bring proportionately as 
much benefit to the industry. Prob¬ 
ably rot, because enough has been 
found out about the effect of these 
elements to indicate that their gen¬ 
eral influence is not as J>ronounced 
as is that of silicon. However, 
many facts might be learned from a 
searching investigation of the effect 
of the different ga.u\^ on the prop¬ 
erties of cast iron if c.vpcrimcnts 
zvere carried on as thoroughly as 
were the cvpcrimcnts with silicon. 
The fact tfiat^ accurate determina¬ 
tion of gases and deleetion of the 
state of their existence in iron is 
a difficult analytical operation should 
not hinder, because this obstacle 
is no greater than those ahead of 
Professor Turner when he started 
his investigations. His work is an 
inspiration to younger metallurgists 
ambitions for research. 


solved in the iron to form a silicide 
of iron. 

Accurate knowledge of the composi¬ 
tion of cast iron dated from about 
60 years ago. Professor Turner said 
that the earlier analyses of cast iron 
were often entirely erroneous; for 
instance, large quantities of calcium 
and of aluminum were sometimes re¬ 
ported being present, and the quantity 
of sulphur or even of phosphorus 
was not correctly given. The first 
step then, was to apply chemistry in 
such > a way that all quantities of 


these foreign elements could be accu¬ 
rately determined. In England Dr. 
Percy, who had been called the father 
of English metallurgy, and who was 
professor of metallurgy in the Royal 
School of Mines had most to do with 
developing the analysis of cast iron. 

Immediately after the Crimean war, 
during which time cast iron cannons 
were used, it became necessary to 
obtain a stronger material for guns 
than had hitherto been employed. 
Therefore attention was devoted to 
the improvement of the quality of 
cast iron, while side by side with 
these efforts Bessemer was introducing 
his marvellous mild steel. Professor 
Turner said that it was not possible 
then to determine, by analysi.s, whether 
a cast iron was good, bad or indiffer¬ 
ent for any particular purpose. Be¬ 
cause there are many variables which 
control cast iron and these were not 
undcr^ilood. It is not a pure mate¬ 
rial, it is not a chemical compound, 
but it is a heterrogeneous mixture of 
various elements, compounds and solu¬ 
tions, all united together. If one 
coii.stitucnt of the metal was varied, 
and the others also changed to some 
extent, it was impossible to know 
whether the results secured were due 
to one element or to the action of , 
several elements. 

Under these circumstances Robert 
Austen in one of his lectures, when 
the speaker was a senior student un¬ 
der him, urged that someone should 
ascertain the influence of silicon -on- 
iron and steel. With this object 
Profes.sor Turner started experiments 
about 1883. The essential idea of 
the research was to start with the 
purest material that could be obtained 
aiid add to it the element whose effect 
on the i^bn it was desired to observe. 
The element silicon was selected for 
the first series of experiments. The 
metal used as the basis for the ex¬ 
periments was made by melting 
wrought iron in a crucible packed with 
the purest charcoal obtainable. The 
iron was melted and well stirred, then 
poured out. The resulting iron was 
white. A great many samples 6{ this 
kind were made and the best of them 
were broken and mixed together for 
a funther .melt so as to get a unfform 
quality. The material was, as nei|irfy 
as possible a/pure commerci^ ntate- 
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rial composed of carbon and iron. 
At that time the only ailicon iron 
obtainable contained 10 per cent sili¬ 
con, and it also had more than 1 per 
cent manganese. Considerable time 
was spent in trying lo get rid of the 
manganese, but it was found impos¬ 
sible to do this without also remov¬ 
ing the silicon. To the first test bar 
no silicon was added, and the sub¬ 
sequent proportions of silicon in the 
motal sought were 0.5, 1, 1.5, 2, 2.5, 
3, 4, 5, 7.S, and 10 per cent respec¬ 
tively. 

Professor Kennedy, who was at that 
time professor of civil engineering in 
University College, London, advised 
as to the shape of the test piece and 
the method of making mechanical 
te»ts. The lecturer exhibited the orig¬ 
inal pattern from which the bars were 
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cast iron. To illustrate how science 
has progressed in the interval, the 
speaker said that firms will guarantee 
their iron to have a tensile strength as 
high as 38,000 pounds per square 
inch and will maintain that for a 
period. It is not uncommon now to 
have cast iron with a tensile strength 
up to 47,000 pounds per square inch, 
and authenticated tests have shown 
more than 50,000 pounds per square 
inch. But up to the time when the 
experiments reported by the speaker 
were made, there had been no British 
iron recorded of a strength of 35,500 
pounds per square inch. 

Carbon exists in iron as free or 
graphitic carbon and as combined 
carbon, it was said, .and the best way 
to illustrate the difference between 
the two forms of carbon is to take a 


the limited knowledge of metalluiglf/ 
held at that time all sorti of 
takes were made. In the first place' 
some tried to mix irons together 
without a proper knowledge of their , 
composition, or without chemkai an- , 
alyscs to guide them. Thus silicon 
was condemned, not for any fault 
of its own lAit because it was used 
in wrong proportions. Anyone txb* 
serving the results of experiment 
would know at once that it is only 
with a correct percentage of silicon 
that a suitable result can be obtained. 

Other experimenters neglected the 
fact that the metal would be pro¬ 
foundly influenced by the other con¬ 
stituents, such as sulphur, phosphorus# 
manganese or even total carbon. It 
may thus be seen that while silicon 
was the controlling clement in the 




na 1—THB UiaUBST tensile 8TR£.N0TH was obtained with 1.8 PER CENT SILICON FIQ. 2->nABDNEBS DECREASED UNTIL THE IRON CONTADOP 

APPR0X]M\TEI.Y 2.5 PER CENT SILICON 


cast. These bars were about 1-inch 
in diameter and 12 inches in the clear. 
They were designed so that a straight 
pull would be secured when they were 
placed in the testing machine. The 
results of the tests made, are shown 
in Fig. 1, It shows that the crushing 
strength increased as the silicon was 
increased up to slightly less than 1 
per cent and then with further silicon 
additions the crushing stren^h grad¬ 
ually fell off. H 

The tensile strength increased and 
reached its maximum with about 1.8 
per cent of silicon, and then, with - 
more sikoon added, the metal lost its 
high tensile properties and gradually 
became a weak and brittle material. 
The pure cast iron was hard although 
It 'could be cut with a tool. With 2 
per cent silicon in the iron the car¬ 
bon is chiefly in the free state and 
the ifon is gray. Thjs, composition 
corresponds with 35,500 pounds per' 
square ihch, which at that time was 
tbie. record tensile strength for British 


few turnings and rub them on the 
palm of the hand. If wrought iron, 
steel or white cast iron turnings are 
so rubbed, the 'hand will remain clean. 
But if the same thing were done with 
gray cast iron, or any iron contain¬ 
ing free graphite, the hand would 
be polished with the praphitc which 
would come out of the iron, showing 
the carbon to be in the free condi¬ 
tion. The scries of experiments which 
were made showed that one could 
commence with white iron and by 
adding silicon could convert the white 
iron into gray iron which would in¬ 
crease in the -intensity of its grayness 
with the addition of silicon up to a 
certain point. It thus may be seen 
that there is a certain proportion of 
silicon which gives the best results. 

The speaker said that Gautier in 
France, Keep in America, Ledebur in 
Germany, and a number of other ob¬ 
servers took up the idea of strength¬ 
ening' cast iron by thp addition of a 
suitable proportion of silicon. With 


foundry one must always bear m 
mind that the proportion of silkoo 
that would be required in a particular 
mixture would depend upon various 
circumstances. Professor Turner went 
on to say that the most important 
factors are first, the proportion of 
other elements that were present; 
and second, the rapidity of cooling# 
because rapid cooling tends to keep 
the iron and carbon combined. In 
other words chilling tends to retain 
the carbon in solution and to give 
a white iron, while slow cooling gives 
the graphite time to separate and 
make the iron more gray. A small 
casting will cool more rapidly than 
a big one, and a casting made in a 
chill will cool more rapidly than one 
cast in sand. 

Professor Turner went on to say 
that it must b'e remembered that the 
effects of the proportion of sili^n 
which was fqund in the iron in his 
experiments would only be the same 
when all circumstances were the same 
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as they wire in h\s experiments. 
There were three things to be re¬ 
membered ill reiereuce to those cir- 
eiimstaiu'es: hir.st, that a pure cast 

iron lower in eatl)on than n.siial was 
started with, so tlial there were no 
interfering cloiiu’iits |)re'.cnL ami noth¬ 
ing unusual except the .somewhat 
smaller proportion of carbon; Second, 
that the casting was 1-iiich in diamele! 
and; Third, that his samples were all 
cast in an ordinary g^een-^alul mold. 
Under those conditions 1.8 per cent, 
or thereabouts of silicon, will nive 
the best tensile strength, so far as 
known tip to the pre.seiit lime. 

Note Effects on IJanincss 

One of the most reinarlval»le things 
in connection with silicon is its ef¬ 
fect upon the hardness of east iron 
At the time of the author’s experi¬ 
ments there was no method known 
of determining hardness in nietaU, 
that is, no recognized nictliad, though 
there had been certain exiierimenls 
along this line. Therefore, a method 
of testing hardness was devised h} 
the author. A weighted di.'iinoiid w.is 
used for this pnrpo.se and tlu- dia¬ 
gram in Fig. 2 shows the efl'ecls on 
hardness of difFerciit proportions of 
silicon. The firs.1 sample contained 
practically no •silicon and wa^ suffi¬ 
ciently hard to scratch ghi’^s r<adily. 

With the addition of siliroii, the 
hardncs.s rapidly fell until a material 
was obtained, which could he easily 
turned or cut. The iron with about 
2.5 per cent silicon gave tlie ma\iinum 
softness. The addition of luoic sili¬ 
con increased the liaidness. 'i’lie 
changes showed that in all probability 
there are two effeels jn'oceeding side 
hv side. There W'a> .iii immediate 
effect, making the metal sott, ami au- 
othiT effect, which came in more 
pronouncedly afterwards and made 
the metal hard. The e.xplanation is 
that the silicon when first added 
threw the greater part of tlie cailion 
into the free. form. The purer the 
residual iron, the softer it hecame 
until the point was reached where 
practically all the combined carbon 
was changed to graphite and the iron 
was perfectly soft and could not pos% 
sihly he made .softer. Therefore, all 
the silicon afterwards added, like 
any other element that went into solu¬ 
tion tended to harden the iron. The 
formation of a solid solution always 
leads to a hardening of the iron; the 
silicon, even from the beginning, was 
hardening the iron, though this effect 
was disguised by that rc.sultiug from 
throwing out the carlmn. As the car¬ 
bon w-as thrown put the effect of the 
.silicon was gradually more and more 
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evident until the curve in the diagram 
became almos-t a straight line, indi¬ 
cating that the hardness increased 
proportionally with the increase ot 
silicon. 

'J’hose experiiiiciits only dealt witli 
metal containing up to 10 per rent 
silicon. Kxperiuu Ills .since ha\o been 
conducted by many manufaclurcis in 
dilTcrcnl parts of tbe Morld, with the 
object of using fcrrosilicon made in 
the electric furnace and containing 
higher pcrrctilages of silicon. Kxperi- 
meiits have h'ecn made with propor¬ 
tions of .silicon as high a.s 50, 75 and 
90 per cent. On examining a mclliiig- 
point diagram ilhislraling the proper¬ 
ties of iron licli in siliooii the im¬ 
portant point to notice i.s that if a 
start is made with iron melting at 
l.SOO degree^ Cent, or thereahonls and 
silicon IS added to it in .sncres.-si\ily 
increasing proportions, the melting 
lioint of the mixture falls unlil lln‘ 
relative ]>roporli(>n of silicon to iron, 
called a eutectic, I- readied. 'Phi'* 
occurs when the proportion ol silicon 
by weight i.s something under 20 per 
ceiU. On adding more silicon a 
pound, which has a higher 

melting point is foruiod Willi .still 
more silipon addition a .second eiilec- 
tic is fi'riued and tln ii the ineUing 
point rises steadily to that of ‘»ili- 
eoii, about 142,s degrees Cent. 'I'liere- 
fore if it is di-sired to obtain a east¬ 
ing ricli in silicon, as for in.stance. 
ill making acid-proof vessels, as much 
silicon as can be iiitroilured without 
reaching the eutectic ])oint should be 
added W Im'm that anioiiiit is passed, 
the melliiig point rises and a iiialeri;^! 
is obtained wliieli is difTficnll to handle 
However, as long as the silicon i*- 
ke])l somewhere in the neighborliood 
of 18 per eeiil it is e.is\ to melt the 
metal and pour it into a mold. 

Infliinicr of Cnrhou 

ll has been .s.iid that the cfTeet of 
.silicon depends upon llie a1nnunt^ of 
the other elements pre.sent. partidi- 
I.iily of carbon If the total carbon 
IS high, in the neighborhood nf 3.5 
or 4 per cent, relatively little silicon 
is requited to throw out some of the 
earbou in tlie form of graphite. It 
is known hv cxpericMicc that if the 
graphite begin.s to form and the nielal 
is maintained at a high ternperjiiture 
the remainder of flic carbon will 
precipitate out. P.iit if the carbon \> 
low, in the neighborhood of 2.5 or 
2.75 per cent, it is necessary to add 
more silicon to throw the carbon out 
of solution. Knougli silicon must be 
added to form the lower silicide of 
iron, and to lenjirc behind only enoug'h 
free iron to retain the carbon., In 
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other words, the silicon for the pur¬ 
pose of solubility uses up some of the 
iron, and then begins to throw out 
the carbon However, if there is 
little carbon pre.sent, more iron is 
free to be combined with some other 
element before the carbon can be 
thrown out. Therefore, the primary 
or fundamntal effect of silicon is up¬ 
on the carbon. One result of this is 
that tiio more carbon that is thrown 
out of solution the less the metal 
coutraels because the carbon is light 
and bulky when in the free state. 
Hence, in making a casting with white 
iron, more contniction miisl he al¬ 
low id for than when makiing a gray- 
ntm easting. When the w'hite iron 
used in the malleable trade is an¬ 
nealed an cxpan.sion takes place, and 
llie net result of the extra contraction 
and the subsequent expansion makes 
the contraction of malleable iron ap¬ 
proximately the .same as that of ordi¬ 
nary gray iron. 

Contraction 7'cst 

4'herc is no better rough test of the 
charaeter of an iron than to determine 
its contrnrlioii. .Such a test wa.s first 
suggested by the late W. J. Keep, 
Detroit. 'Phe practice is to pour a 
small quantity of metal into a mold 
exactly 1 foot long. The ends of the 
bar arc determined hi' a ca.st-iron 
\oke. After the bar has cooled a 
small wedgi* is put between the 3^oke 
and the l»,ir to measure the amount of 
coiiLraelion. It has been found that 
the character of the product can he 
iiredicled with consideiablc certainty 
when its contraction is known. 

If phosphorus and silicon are pres- 
••Ml tog^etlier the result is gray iron 
with phosphide eutectic. The main 
portion of a deep gray iron is .sili- 
eion.-. iron oi silieo-fcrrile and the 
graphite in big flakes. Such an 
Iron is not of the best grade. To 
improve the quality it is necessary to 
distribute tlie earbon and, as far as 
possible, to disseminate phosphorus. 

The iron which has the best physical 
fuopcrtics combined with good ma¬ 
chining qualities, having density W'ith- 
ont linkin' hardnr.*s, a high tensile 
strength and a capability of wearing 
well, is one wliich contains just siifli’ 
c ient silicon to throw out the greater 
part of the carbon in the free state, 
but to leave sufficient combined car¬ 
bon to be just under the eutectoid 
proportion. 

Profc.S8or ’Purncr said that the 
proper use of silicon is the key to 
ihc management of foundry irons. 
This can be done without any in¬ 
creased cost. It i.s not necessary to 
buy ferrosilicon, because pig iron can 
bo .secured containing enough silicon. 



Steel Foundry Starts Operations—I 

Sweep Is Movedi Vertically on a Screw Spindle and Guided Horizontally by a Cam 
Groove on the Same Spindle — Drying and Annealing Ovens Have 
Been Built to Conserve Heat 


OAKTNG prices of raw ma¬ 
terials and steadily advancing: 
labor costs make it essential 
for foundryiTien to study more 
carefully than ever before, ways and 
means for reduciiif^ operating expense. 
Wages and material costs are items be¬ 
yond the control of mo.st ])rodiiccrs of 
castings at the present time, and it is 
only by trimming expense items here 
and there that many arc enabled to keep 
their production costs within bounds. 
An excellent example of the value of 
this attention to small particulars and 
the infinite number of small details 
which multiplied make up mounting ex¬ 
pense, is furnished by the Vulcan Iron 
Works, Wilkes-Bar re, Pa. This estab¬ 
lishment which was desenhed in the 
June 1 issue of Ttcf. Founukv, was built 


the work at a minimum cost and save 
expense wherever i)ossible. 

B. L. Weaver, the superintendent, eiii- 
plia.sizes the need of the engineer to 
understand and appreciate the foundry 
problems and the importance of the 
foundry calling attention of the engineer 
to changes which could he made in the 
design of the pattern to make the cast¬ 
ing a more practical foundry problem. 
Two instances will sullicc to show how 
mutual co-operation between the design¬ 
ing engineer and the foundryman de¬ 
veloped the best means of making a 
casting. 

Designs Arc Changed 

An example of this is a runner for a 
speed ring, shown in Fig. S. The pattern 
as received by the foundry was not prac- 


from the edge 3 inches. The bands were 
made slightly heavier to allow more 
metal for finishing and the castings now 
arc made with little clifTicuUy. Both of 
those change.*> increased the cost of 
finishing, but more than saved this cost 
in decreased foundry losses. 

'f'hc value of co-operation again was 
dcmon.straled. when the pattern for the 
speed ring for a hydraulic turbine, 
shown in Fig. fi, gave trouble. The 
vanes of this ring are hollow ,and the 
sections of the vanes where they join 
the lop ami bottom rings arc much 
thinner than the sections of the rings 
at these points. The vanes in such a 
casting naturally cool quicker than the 
rings by reason of this difference in sec¬ 
tion and the strain caused cracking. 
Thi.s defect was remedied b y 



last year. It was designed by Westing- 
house, Church, Kerr & Co., New York, 
ill accordance with the ideas ot B. L 
Weaver, foundry superintendeiiit 


Since the plant has hceu put into 
operation, two prime principles of keep¬ 
ing down costs are empliasi/od. (hie of 
these i.s the insistence of mutual under 
standing between the engineer designing 
pattonis and the foundryman. and the ‘ 
«»ther is the operation of all the fur 
naces, ovens and other equipment to do 


tical because the vanes were tapered 
almost to a feather edge and if molded 


that way they would have cracked. It 


also was found that the bands at the 


top and bottom needed a heavier finish 


than was allowed in the pattern in order 


to come clean when machined. The 


feather edge.s of the vanes were thick 


cried to J/^-iiich and now the vanes arc 


mechanical 1> grijuiul to a feather edge 


after the ca.sting has been made and an 


ncaled. This grinding e.\leiids back 


changing the radii 


where they join 


adding 


was neces.sary to 


top and 


ring because tin 


form.s the hollow 


ri.se or fall 


could not he 


position. 


iiii the 


slight variation 




the rings and 
metal. It also 
add metal to 
bottom speed 
core which 
vane tended to 
slightly and 
held exactly in 
increase of metal 
look care of the 
in the casting due 
to the core rising 
or falling. Portioni 
01 a mold for a 
iinilar casting are 
shown in Figs. 3 
and 4. Fig 3 shows 
the drag which ha*s 








Kir. l-THE MOLD FOB A BTERL DRUTtf LS SWEPT UP AND DRIED-~C0KE8 ARE THEN PLACED l.V POSITION IN THE CENTER AND AFTER TUB COVFJI 
CORES HAVE BERN SET AND WEIGHED THE MOLD 18 ItBADY TO PODR-NOTE THE SPINDLE AND SWEEP. TO 
THE RIGHT WITH THE CAM TO GUIDE THE ARM 
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been dried in the oven for 12 hours. The 
cores, shown as the darker portion, are 
located by y shaped notches in the mold 
as shown at A. The gate is a double 
swirl-type. The metal comes down 
through a round vertical gate to the drag 
and then flows through two horisontal 
runners at right angles to each other. 
These horizontal runners are set tangent 
to the ring. The entering metal, there¬ 
fore, reaches the ring at* two points 
simultaneously and is directed around 
the circumference. The location of the 
gate may be noted ait B. As the cores 
are set, they .are secured to the under 
side of the drag by wires fastened to 
gaggers or bolts. In this way the cores 
are held fast when the drag is turned 
over on the cheek, which is shown in 
Fig. 4. Coreprints which form the hol¬ 
lows ni the vanes are located in the 
holc.s at C. 

The cheek consists of three flasks of 
the same thickness as the one shown, 
and underneath them is a false cope. 
The flat strips under the chaplets are 
steel chills which cause the metal be¬ 
tween the vanes to set quickly- when 
the mold is poured. After the mold is 
ready for closing the drag is placed on 
top of the check and the whole bolted 
together. The entire mold then is rolled 
over on a plate so that the drag is 
underneath. The pattern in the cheek 
section is next withdrawn. The whole 
mold ready for casting is then placed 
in the drying oven and baked for 36 
hours. It is necessary to give, the drag 
a preliminary drying because of the size 
of the mold and the large amount of 
green sand at the center. Some molds, 
even though as large as this one, which 
have dried cores in the center, do not 
require preliminary baking of the drag. 

Novel Spindle and Sweep 

A mold in which the center is made of 
dried cores is shown in Fig. 1. This is 
made in six flasks 12 feet square and 
12 inches deep. It is first swept up with 
the sweep shown in the insert, Fig. 1. 
This sweep travels on the screw. spindle 
as shown. Each turn of the spindle 
raises or lowers the sweep arm a certain 
amount ae determined by the screw. It 
can be i^ed for different molds by 
changing the forming plate which is 
bolted on the end of the arm. The 
grooved ring shown travels vertically 
along the shaft and serves as a guide or 
cam, for the rotating swee|> .afm. The 
groove which is filled with oti regulates 
the arm of the spindle hy girinding the 
cam roller which protrudes into it from 
the atm. The ring is not round hut is 
formed by two semicircles loined bf. two 
straight lines. .The cam hi foUoiirhig 
this modifled circle controls tiie Move¬ 
ment of the sweep so that (he resulting 
mold takes the same form. Thus the 


ria 4-om or a mold fob a spebd bimg—notb nut 






FIG. 5—TUIK EDGES ON THE VANES OT THIS 
CASTING CAUSED CRACKING AS BIRST MADE 


planes. The planes ‘ b’etween the 
two cylindrical portions allow the cast¬ 
ing to be split in halves without destroy¬ 
ing the semicircular section. This is 
done after the casting is annealed and 
the two halves are obtained in a more 
exact circle than if they had been cast 
separately and been subject to the shrink¬ 
age strains the effects of which are more 
or less neutralized when both halves 
are made in the same castings The 
straight lengths between the semicircular 
sections allow stock for splitting the 
pattern and the half cylinders then 
may be put together to form a 
cylinder without the use of 
liners. The large cores shown 
on top of the mold in Fig. 1 
are placed on those already 
set to form a 3-inch band on 
the easting. Coring this 






m T—nU DOUBU-ENDED CQUt OVSNS HAVE UBOB CtMCnt': 

This necessitates a wide variety of flasks which may bg' 
combined to make a mold of any desired size or 
ness. Flasks are made in sections 12 inches de^ 

a general rule. Then any numbgr %i 
flasks can be put together on top of 
other to form a mold. These flaslcs^ ai^ 
formed from plates bolted together lia 
shown in Pig. 2. It may be noted at 4 
how the end and side pieces are 
Holes for bolting this section. to. m 
which may be added above it are shqijgi^ 
at B and around the top flange* 
crosspieces which, like the irtytne, 
made of steel cast in the home fo 
are bolted to the sides and ends : 
holes as shown at C Ther also, 
be bolted to each other 

tBoi^ ^ timL ft taEM ^ tbe ciWl 

ASill^-iqEB'lltt VAIOE JODi taB nm From the frequency and length of thew 
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FKl. S- «'0UP: OVKNS \KK nriLT so that \MIII.F. TUKY can 1I0IJ> TMK l,0^f!^^ST MOI.I1S TllKY CAN 
UK niVIDFII AND ONLY HALF OF TMK OVKN I SKI) WllKN \I.L IS NOT NKKDEI) 


slots it may bv seen that any arrange 
inent of crosspiuccs i-duUl cjiNil) ho 
made to s>uit any nnild. 

A study of the desi^^n of the 
and annealing <»vens and the operation 
of the open-hearth furnace reveals addi¬ 
tional innovations which have been 
originated to reduce operating costs. 
Two car-type drying ovens arc pro¬ 
vided. The.se ovens have doors at both 
ends so that cars may be placed or re¬ 
moved throng^ cither end. One of the 
ovens is shown in I*'ig. 7. In this ilhu 
tration a car of molds has been pulled 
from the oven and awaits unloading. 
The car is drawn from the oven by the 
crane shown in the illustration. A steel 
cable attached to the end of the car is 
pa.sse'd through a sheave anehoreil in 


the Hoor opposite the oven door and is 
engaged by the crane hook. When the 
hook is raised the car drawn for¬ 
ward. 'I'he same crane lifts the molds 
from the car and places them tor pour¬ 
ing. 

flrat I'onsrrrcd 

The ovens are built s(» that one side¬ 
wall IS lommon to both as shown in 
I'ig. 'I'his reduced the first cost ol 
the oMit'* and also conseivcs heat, for 
wlieii hoth ovens are useil simultaneous¬ 
ly, heat does not escape to the outside 
through this wall but goes from one 
com])artmcnt to the other. Each cham¬ 
ber is 17 feet 7j/j inches wide by 50 feet 
long by 11 feet 10 inches high from the 
platform of the truck which forms the 
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oven bottom. This gives a large .space 
to heat, and in order to conserve heat 
when a full charge is not available for 
drying, arrangements have been made to 
use only half of the oven. The division 
is secured by the use of a kinnear roll¬ 
ing door in the middle, as illustrated in 
Fig. 8. When the door is left down on 
a sand seal between the two cars, the 
half of the oven which is not charged 
is cut off. 

The drying ovens are heated with 
anthracite coal, pea size being used. A 
fun C, Fig. 9, with a capacity of 6550 
cubic feel per minute furnishes the blast. 
The heat goc.s up through the port along 
the inside wall of each oven into a long 
narrow chamber, marked heat in the 
illu'^tration. This chamber extends the 
entire length of the oven and is covered 
at intervals with steel plates. These 
plates may be moved to regulate the 
flow of heat into different portions of 
the chamber and thus maintain an even 
temperature throughout the oven. After 
passing over the molds the gases are 
drawn out ihroiigh ducts along the out¬ 
side walls by fans. Unlike the arrange¬ 
ment for the blast in which one fan 
serves both ovens, a separate fan 
provided for the exhaust of each. The 
fans both have a capacity of 3000 cubic 
feet per minute. The exhaust fans serve 
to draw the moisture from the cores 
.and molfU out of the ovens and have 
proved eflicient for this purpose. Heat 
is prevented from escaping around the 
bottom of the trucks by ajj^and seal. 
The temperature is regulated according 
to pyrometers. Cores arc heated to from 



FKJ. 9-A FAN SITPLIBS AIJ! TO BOTH DBYINO 0VRN8 BUT BACH OVBN HAS ITS- INDIVIDUAL PJCHAU8T FAN—THE BOTTOMS OF THE CABS FOBM 
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400 to 450 degrees Fahr. and inoJds are 
dried at from 700 to 900 degrees. The 
difference in temperature for drying the 
molds is accounted for by the size of 
the molds to be dried, larger molds re¬ 
quiring a higher temperature and a 
greater length of time than the smaller 
molds. The majority of the molds can 
be dried in 7 to 10 hours. 

In addition to the two ovens described, 
two drawer-type core ovens have been 
installed for the smaller cores. These 
ovens also are healed with anthracite 
coal and equipped with thcriiiometcrs. 
All ovens arc designed so that fuel oil 
may be burned in place of coal should 
this be found expedient at any time. 

Will Establish Branch in 
Nitro, Va. 

The first commercial industry to 
locale at Nitro, W. Va., formerly the 
war department’s “smokeless powder 
city” will be the Central Foundry & 
Supply Co., Columbus, O., which lias 
purchased a factory site from the 
original purchasers, the Charleston In¬ 
dustrial Corp., of Charleston, W. Va. 
'I*he sale has been approved by tiie 
ordnance salvage board and the di¬ 
rector of sales, in accordance with a 
contract under which the government 
sold Nitro to the Charleston corpora¬ 
tion last December. The site which 
was selected by the Central Foundry 
& Supply (Jo. consists of 5}^ acres 
and contafnSl such buildings as a 
sheet metal shop, a brass and iron 
foundry, a pipe and electric shop, a 
welding shop and numerous smaller 
.structures. The purchasers will estab¬ 
lish a branch plant at Nitro. 

Apprentices Should Have 
Theory Training 

By O. J. Rice 

Believing that every man employed in 
an industry is an integral part of that 
industry and that the training of men 
should have at least as much attention 
as the improvement of machinery, I sub¬ 
mit the following in support Af C. C 
Schocifs paper published in "he Jan. 
15 issue of T hk Fou nury. ' My experi¬ 
ence and observation gained in twenty 
odd years in the foundry industry leads 
me to believe that there is little Atten¬ 
tion paid to the development of good 
mechanics. * In fact most of the com¬ 
petent mechanics have been developed in 
.spite of the management rather than by 
the aid of the executive force, I have 
heard* foundry managers lament the lack 
of skill and ability on the part of their 
employes. They seem to forget that 
these men were trained in some foundry, 
and they arc limited by their training. 
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Some men have labored under the de¬ 
lusion tliat the machine would eliminate 
the skilled molder, but have di.scovered 
later that intelligence and training were 
a considerable asset, even in the opera¬ 
tion of a machine. 

The United States govcniment main¬ 
tains apprentice .schools in several of its 
manufacturing establishments and as a 
result there is more or less iniiiroveinciit 
in the skill and knowledge of its em¬ 
ployes depending to a considerable ex¬ 
tent upon the ability of the instructors 
and the attitude and support of the 
management. 

There are in.iny sound and pertinent 
‘iuggestions in Mr. Schoen’s paper that 
.should be worked out. There could and 
should be c.stabli.shed in every foundry 
center by the American I’oiindrymen’s 
association, a school for foundry appren¬ 
tices, making it a condition of employ¬ 
ment, that the apprentice .should attend 
this school. These schools should be 
presided over by practical foundrymen 
witlt the assistance of the technical 
instructors in our established schools. 
The cost is not worth considering in 
view of the* great amount of money 
spent on other forms of experimental 
work. It has been fairly well e.stab- 
lislicd that the practical man (intelli¬ 
gence being equal) is superior in some 
respects to the technical man, and it fol- 
I.JW.S by the same line of rcasiming that 
the practical ii'an who has supplemented 
his knowledge by a technical training 
should be superior to both. 


Book Review 

Little Kuoivn Facts About Gt hiding, 
by Howard W. Dunbar; leatherette, 
174 pages, 4^*1 x 7 inches; published 
by Norton Co., Worcester, Mass. 

In this book Mr. Dunbar has col¬ 
lected a number of practical Articles 
and suggestions on grinding that have 
appeared from time to time in Grits 
and Grinds, a house paper published by 
the Norton Co. for several years. The 
book is divided into two sections, the 
first being devoted to little known facts 
while the other describes practical grind¬ 
ing kinks. 

The first section of the book covers 
41 separate subjects, each of which is 
treated in a comprehensive manner. An 
interesting chapter is devoted to grind¬ 
ing machine operations in which vari¬ 
ous points that should be given atten¬ 
tion by every operator are described. 
Another interesting chapter pertains 
to cam checking and actual instances 
of how trouble with cams checking 
during tlie grinding operation was over¬ 
come, arc given. Among other inter¬ 
esting subjects covered are: Wheel tru¬ 
ing, wheel grades, surface grinding, 
chatter marks, cam grindings wheel bal¬ 
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ance, steady rests, soft wheelSr grinding 
lubricants, etc. 

The grinding kinks furnish interest¬ 
ing reading as they are taken from 
actual working conditions and show eco¬ 
nomical methods for handling grinding 
ill actual production work. The book 
is well written in clear, comprehensive 
language and it will prove an excellent 
handbook for the grinding machine op¬ 
erator, the grinding room foreman, 
the mechanical engineer and the student 
of grinding. 

Investigate Method for 
Determining Oxygen 

Kitnilibrium conditions in the system 
carbon, iron oxide and hydrogen in re- 
latioii to llic Ledebur method for de- 
tcimining oxygen in .steel were studied 
by the bureau of standards. THe re¬ 
sults are published in scientific paper 
No. 350 of the bureau. The conclusions 
of this investigation are that graphite 
does not reduce ferrous oxide or water 
vapor at 900 degrees Cent, if hydro¬ 
gen is iias.sing at the rate of two liters 
or more jicr hour. 

C<jml)ined carbon in iron reduces fer¬ 
rous oxide, with formation of carbon 
monoxide, under the foregoing condi¬ 
tions, to an extent varyllg with the 
proportion of carbide present. 

The percentage of ferrous o.xide re¬ 
duced by hydrogen from a mixture of 
iron carbide with ferrous oxide is a 
function of the rate of passage of the 
hydrogen and, a.s shown by experiments 
in this paper, reaches a maximum of 75 
per cent reduction when hydrogen passes 
at about three liters per hour. The re¬ 
maining oxygen is evolved principally as 
carbon monoxide and partly as carbon 
dioxide. 

The ledebur method under most 
favorable conditions probably can not 
account for more than 75 per cent of the 
oxygen present in a steel as ferrous 
oxide. 


The Hagerstown Homes Corp. has 
been organized by approximately 50 
manufacturers, merchants and bank¬ 
ers of Hagerstown, Md., and to re¬ 
lieve. the acute situation existing in 
that community due to the house 
shortage, this corporation i.H prepar¬ 
ing to build annually 100 or more 
modern houses for workmen. These 
houses will sell for about $3500 each 
and may be purchased on an easy 
payment plan. Thomas W. Pangborn. 
president of the Pangboru corporation, 
i.s president of the Housing Corp.; 
John J. Porter, vice president of the 
Security Lime & Cement Co., is first 
vice president, and Henry Holzapfel 
Jr., second vice president. 



Graphitization of White Cast Iron 

Experiments Skow Results Wkich WouM Revolutionise the Tkeory of Annealing 
Malleable Iron — Grapkitization Completed in White Cast Iron 
at Temperatures Below the Critical Point 

BY R. S. ARCHER 


HK proper rep- 
m rcscntation o f 

J equilibria involv- 
ing graphitic car¬ 
bon in the constitutional 
diagram of the iron-carbon 
system is admittedly an un¬ 
solved problem. The com¬ 
plete solution of the prob¬ 
lem will probably require 
the establishment of more 
experimental evidence than 
is at this time available. 

This paper presents the 
author's observations on 
some of the phenomena in 
question and his interpreta¬ 
tion of this and other re¬ 
corded evidence. The chief 
of the recently disputed 
questions upon which the 
author has experimental evi¬ 
dence concerns the occur¬ 
rence of graphitization at temper¬ 
atures below the Ai point. In a paper 
presented at the September, meet¬ 

ing of this Institute, the following is 
found: "The results given would seem 
to indicate that the graphite eiilectoid 
lies at a smaller value of carbon con¬ 
tent than has been previously mii)I)oscc 1. 
At lca.st this is true unless there is 
either a marked formation of graphite 
eutcctoid at these rates of cooling, or 
a decomposition of pearlitc into graphite, 
both rather unlikely suppositions, but 
not impossible ones.” 

In a discussion oC this paper, H. A. 
Schwartz takes the position that the 
possibility of graphitization occurring 
below the Ai point is an open quest ion, 
but that complete graphitization, to less 
than 0.10 per cent combined carbon, 
commonly occurs al)ovc this temper¬ 
ature. 

Another opinion from the malleable 
castings industry is found in a recent 
paper by Touceda: "Also the carbide 
of iron can be broken up into its two 
soft constituents at the temperature 
referred to. This temperature is called 
the critical tefhperature, or critical range, 
and for air-furnace hard-iron castings 
it is in the vicinity of 1440 degrees 
Fahr. It is the lowest temperature at 

A paper prepved for the New York meeting of the 
Americnn Institute ef Mining end Metallurgical Kngl- 
nene. Copyright by the A. I. M. M. R. R. B. 
Archer Is metallurgM. Aluminum Mamifaetune, Inc., 
Olnrland. 


Investigations Enlighten Annealer 

AN\IIALING iS one of the principal steps in the 
manufacture of tnalleahle-iron castings. This 
process is carried on to change the carbon, which is 
all in the combined state in the original hard iron, into 
free or temper carbon. The operation sometimes is 
known as graphitisation. 'J he first rules for annealing 
were evolved experieme based on certain given 

conditions and a limited knowledge of the metallurgy 
of malleable. More recently investigations have been 
carried out to determine the effects of different an¬ 
nealing temperatures on the product. Some of these 
e.vperiments have revealed important facts and have in 
a measure changed annealing conditions in a number 
of foundries. The paper here presented reveals some' 
nciv facts which should be helpful to the industry, in 
that they show complete graphitization occurs at a tem¬ 
perature behnv the Aj point, and that it cannot be 
completed at a temperature close to this point. 


which iKijrl-irun castings may be suc¬ 
cessfully annealed. Thi.s statement must 
be mollified by the further statement 
that ill ail oven under perfect control 
this tcmpiratiirc is llu* one that would 
be selected, lu practice, it would not 
be safe to adhere too closely to it, for . 
the reason that should the castings while 
being held at temperature fall under 
the critical range, it would undo in 
large measure what had been accom¬ 
plished above it.” It is not certain 
that the “critical Icniperature" referred 
to is understood ■ l)y Touceda to be the 
A^ point of the iroii-ccmeniilc system, 
but 1440 degrees Fahr. is certainly at 
or above the At point of the hard-iron 
mentioned. Il therefore seems to be 
his opinion that graphitization cannot 
be carried out below the Ai point, and 
that healing a partly graphitized iron 
below this tcmpcraUirc will cause a 
reversal of the process. 

The author. questions the statements 
quoted and will try to show*, first, that 
graphitization can be initiated and com¬ 
pleted, to less than 0.05 per cent com¬ 
bined carbon, at temperatures below the 
Ai point; second, that complete graphiti- 
zalion is possible only at or below a 
point which is very close to, if not 
identical with, the A^ point. 

Practically all of the available evidence 
on grapliitization concerns iron-carbon 
alloys rather high in siliqpn, since these 
arc the most easily graphitized. It is 


therefore important to know 
the effect of silicon on the 
position of the Ai point. 
Some determinations of the 
Ar\ point recorded in the 

literature show it to range 
from 730 to 750 degrees 
Cent. An unpublished heat¬ 
ing curve plotted from data 
taken in the laboratories of 
the General Motors Corp., 

Detroit, by C. Pfeifer gives 
760 degrees Cent, as the 

Aci point for an iron con¬ 

taining 0.85 per cent sili¬ 
con. These results are all 
consistent, with the possible 
exception of that of 
Charpy. The conclusion 
seems justified that the 
presence of 1 per cent of 
silicon raises the Aci point 
to at least 740 degrees 
Cent. (1364 degrees Fahr.) and 

more probably to about 765 degrees 

Cent (1409 degrees Fahr). Since 
graphitization is a slow process, the 
critical temperature in question is the 
AI point, whicli^ is generally considered 
to lie between /Iri and Ac^ hut much 
nearer to Ac^, For a 1 per ccqt silicon 
iron, Ax is probably within IS degrees 
Cent, of 750 degrees Cent. 

In a previous paper, rates of graphiti¬ 
zation at various temperatures were 
given for a hard-iron containing 1.05 
per cent silicon. Two of the annealing 
treatments carried out for the deter¬ 
mination of these .rates arc believed to 
have been conducted entirely below the 
Ax point and there is no question that 
they produced complete graphitization. 
The mean temperatures were 690 degrees 
Cent, and 735 degrees Cent, and no 
dcviatioik from these temperatures 
greater than 15 degrees Cent were Ob'- 
served during the heat treatments. The 
furnace used was not automatically 
controlled nor was a temperature 
recorder available. Therefore the fol¬ 
lowing indirect evidence is submitted 
that the annealing temperatures 
mained below A^ Microscopic examina¬ 
tion of every specimen of the two series 
showed that in all cases the pearlite 
was in the diverted state. This could 
not have been the case if the teii^)er-* 
attires had oscillated about the At point 
,Thc results of experiments at 7S} 




FORMULAS FOR THS BRASS POUNDR' 


f^wiiiR aiiilii'ilbr itO cMdiSml^iint m foundiy ami d^^fifaclSiM niitiU^fiir 




o. r t 
**88 

■21 g 

6 ^.S 
2 10 

Sg| 

•®lt 

«0 •»*g 

S|§ 

t«.s V 

11 ^ 

J 

■^I'S 

s> ? a 


saaa§§i§g§gas§i§§ 


SRS^SiQ8;!?^S^K;SSSSS 


SS2='»‘tiSSSSSSj^“3S5SSgS| 


SS8S8^^S88SSSS8SS 

'Tcovo ^*od<roD 


888888888^3888888 

^ootoanuioooo«a)^ 


8S8S88888888S8888 
•^•<288 a8 


88888888888888888 

8Sl8R8S!S!8;$!S!88sl8;£s8i^ 


d)88 
‘•S’^ 
«(S .. 


fe, . 

S - S5 ; : 

3 & ii 


si i 

-§!? 

| 2 » 


•= V 

a . 


§•0 ^ 

ss 'S 

a 058S? 

ill's 

Is I 

•Q ' C 

^ ^*5 

w. 


K : ; 

ig:^ 

"|l 

it ' • 
1 

5 a 

«il 

*§ b 

fnK 

^ C k 

c«fO 


S -2 

I £ ^ 

IM 

21 ^ 

I i 

V, 

U i 

S 3 i 

” c 


# - JSf 

fc 8 - -si'® 
"i; “J-s 
: i 2 
:!SSf ! 
i i Sse i 
: : § S § i 

gills ■ 

ill 

--5 

l^°^g 


§88»^ 



.s.s«a 

H« 


S •* <5 

888’^^z; 


55 

2 * 


, 'S V B 4^ 

i 


m 

II 


<C9 «S S 

Hl»s 

u|f 

,_t-Q 


M Ml 

s isg 

's ss 

^i; 

|s.S 


1^ 

- Ij 

lib 

< 5S«2 


iq88^8S‘ 


^88S888 


8888 | 8 | 




.aCI iq888888 


’S‘S§ 

III 

•s «>s. 

llJ! 

Ill 

bi. 

V 5 
js S o 

|s| 

^ll 

**1 


8 ' 88 ' 8888 ( JSJ.S 
























THE FOUNDRY 


March 1, 1920 


m 



—- 5 . 


Table 11 





Progresa 

of Graphitization 

in Malleable Iron 

- 


.\nncAliti|t Temp^riituic 



Graphitic 

Copibined 


PeifTees 

l)ctri*e*i 

Time at Tdlal Carbon, 

Carboq,' 

CailMH) 

Tent Ni> 

Cofit. 

Fahr. 

Unit. Hmin 

Per Out 

Ptir Cent 

i'er t'ent 

n 1 

m 

1271 

24 

2 SO 

0.00 

2.K3 

11 2 

mu 

1274 

17 

2 75 

0.47 

2 23 

l)-:i 

mQ 

1274 

7.5 

2.87 

i.;n 

1.50 

I>-4 

m 

1274 

9.5 

2.S7 

] 82 

1.05 

l>-fi 

im 

1271 

119 

2 .P 0 

2.33 

0.47 

P-li 

pm 

1274 

119 

2.77 

2.49 

0.29 

P-7 

09(1 

1271 

ins 

2 75 

2.70 

0.05 

PK 

000 

1271 

193 

2.08 

2.08 

None 

P -0 

«!I 0 

1274 

221 

2.70 

2.75 

None 

(M 


13.5.5 

11 

2 92 

0 12 

2 .M 0 

(’2 

735 

1.355 

24 

2.90 

0.39 

2.51 

r-3 

73.5 

'■1355 

37 

2 93 

1 27 

1.06 

r-4 

735 

lafM 

4S 

2.7S 

1.83 

o.ori 

c c 

C-fi 

7.3.5 

735 

13.55 

1.3.5.5 ' 


2 74 

2.74 

2 05 

2.31 

0 09 

0.43 

r 7 

73.5 

1355 

M 

2 .|M 

2.42 

0.34 

c-s 

735 

1.3.55 

9(1 

2 .fl 8 

2 M 

0.18 

(’-!) 

735 

13.5.5 

120 

2 5.3 

2.51 

0.07 

C-10 

735 

1.3.55 

J.50 

2.5(5 

2.51 

0.05 


grccs Cent, showed that at that temper¬ 
ature, which is not far above an 
annealing period of JO hours pruducod 
alx>ut 0.5 per cent of g^pliitic rarbon 
ill thi.s iron. In the 090'degrees Cent, 
treatment, only 0 .(X> per c^nt graphitic 
earl>on was found afiCT 24 hours. The 
progress of graphitization during the 
090 degrees Cent, and 735 degrees Cent, 
treatments is shown in Table I. 

The material ii'^cd for llicse experi- 
nieiits was a lot hard-iron bars . 5 ^ 
inch square cast from a singb ladle of 
metal in a green-sand mold. The an¬ 
alysis was; Total carlum, 2.90 per cent; 
graphiiic carljon, none; ’-ilnoji, 1.05 per 
cent; manganese, 0..V5 pir eem; snlphnr, 
0.035 per eent; phosphorus, 0.11 per eeni 
The test pieces were heated in a wiie- 
w'uinul electric fiirnaee and due precau¬ 
tions were taken that the temperature" 
indicated were correct and represented 
the actual temperatures of the test 
pieces. The. furnace chamber was filled 
with charcoal hiiL not in contact with 
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miinues. Opp<»sile sides of ilu lc"i 
l)iec<'S were ground down about p^j-inch 
and drillings taken 1«>r analysis, the drill 
passing through the test piece. From 
these drillings samples were taken by 
ihe parting mi'thod. The samples for 
total carbon were not screened. Iloth 
total ^*and graphitic cations w'crc de¬ 
termined by combustion. 

\ different line of evidence Loncern- 
ing the tcmpcraliire ranges of graphit- 
izatioti is. furnished liy reheating a com¬ 
pletely graphilized iron. Specimens were 
prepared from a malleable test bar in 
the form of cylinders ^-inch in diam¬ 
eter by 1-inch in length. A J^-inch 
hole was drilled down the axis of the 
^ecimeiis to a deplli of V 2 inch. A 
thcrmocotiple, especially checked for the 
purpose, was pack<-d into this hol<^ with 
asbestos, which insulated the wires of 
the couple from the sides of the holo 
and ^rom each other. The speeimtffi' 


he noted ih.u llie specimen reheated 
to 749 degrees Cent. (1380 degrees Hahr*) 
shows no coml)ined carbon,* while the 
one Iieated to 771 degrees C^nt. (1420 
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the lest pieces. This resulted in fairly was then healed to a specified temper- degrees Fahr.) does show combineci 

satisfactory protection from decarhon- ature, the rale of healing Iieing. (pijtc carbon. It was not con.sidcrcd ncces- 

ization, and microscopic examination "low as the rerpiircd temperature .^as saiy to analyze this inatcrud. Thiii 

showed that iti no ca."e was a feiiitc approached. The specimen was liejd reversion of graphitic carbon to com¬ 

bined carbon has been observed aiid, 
recorded h\ Toiiccda, vrlio, found no 
combined carbon on reheating to 769 
ilcgrces Cent, hut did after healing to 
788 degrees Cent. A similar ohservs^- 
lion is reported by Storey and Lea^- 
inan. 

It therefore appoar.s to l>e a wcll- 
rsiahli.shcd fact that there is a tem¬ 
perature above w'hich the graphite of a 
completely graphilized iron will go 
tack into solnlioii, to he rcprecipitaled 
on cooling as iron carbide. For iron 
of the composition used for malleable 
^ castings—0.5 to 1 per cent silicon'—this 

rim formed. After |)ie s|i|cificd periods' at this heat for^15 minutes and then temperature is appi-oximatdy 765 de- 
of annealing, the specimens were re- tooted in air. grees Gent The conclusion seems in- 

moved from the ftirnacc’ and dropped Tlie structures of two such bpecimeils evitable that ootpbined carlion cannot 
into a box of ashes. The lime of cool- arc shown in Figs. 1 and 2. Both arc, be completely couyerted. to graphitic 

ing from the annealing temperature to etched in an alcoholic solution of picric carbon under conations lhai cause 

below a red heat did not exceed 20 acid and magnified 100 times. It will graphitic carbon previously formed tf 


Table I 

Solubility of Graphite in Iron 
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n*vvi'l lo dissolved carbon and, on 
rriockTately rapid cooling, to ccmentitc. 
That is, it is not possible above ibis 
critical tcinpcraUirc to completely con¬ 
vert comliifud caibon to graidiitie car¬ 
bon. If this is true, it follows that the 
complete conversion regularly ol)iaiiU‘<l 
ill protierl> annealed malleable casliiig-^ 
must, of necessity, lake place in its 
biial stages either at m' below this 
critical temperature. 

Tcmprntlutc of Conversion 

Whether the comidelion of graphil- 
i/.ation takes place at or below a 
definite critical temperature is a rpies- 
tion of importance. If, as maintained 
hy some of the writers quoted, the com¬ 
plete conversion to graphite takes plac«* 
at this critical temperature and not be¬ 
low it, such conversion must consist in 
the direct precipitation of an iron- 
graphite cutecloid. For if the conver 
sion look place simiillaneously with the 
formation of pcarlitc, there is no rea¬ 
son lo suppose that it would not con¬ 
tinue at temperatures slightly he]c;\v 
the critical. 

When white cast iron is heated sufti- 
cicntly long at temperatures above 78.^ 
degrees Cent., the combined carbon con¬ 
tent reaches a constant value for any 
given temperature. It has been well 
established that these values increase 
with the temperature. It is by plotting 
such values against the temperatures 
of annealing that the solubility curve 
of procutccioid graphite has .been ob 
lairied. This nirve, as Dcsch remarks, 
is suspiciously close to the solubility 
curve for cemcntitc. The author sug¬ 
gests that the solubility curve of graph¬ 
ite can, for practical purposes, be con¬ 
sidered to be identical with that of 
ccmciilile, if due allow'ance is made for 
the cfTect of silicon on the .solubility of 
cemcntitc, and on the temperature of 
ihe /f, change. In the experiments 
referred to above to determine rates 
of annealing, some evidence was oh- 
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lained as to the solubility of graphite 
in iron containing 1.05 per cent silicon 
at lempcratiire.s just above A^. 

The method of cooling after the an- 
in*.iling period seriously alfecls the re¬ 
sults of such experiments. The test 
pieces of set F were air-cooled after 
being withdrawn from the furnace. A 
piece similarly treated but (iiieuched 
sbowid a combined carbon conU'nt c>f 
•)S6 pcM* cent. Ibis may indicate a 
'flight additional precipitation of ^graph¬ 
ite <luriug air c^xdiiig, hut the dilYerence 
IS within the errors of analisis. /\n- 
other test piece was cooled from the 
-.ainc leniperalurc under ashes, as de¬ 
scribed; the combined carbon content 
was then 0.67 ])er cent. This shows 
that the short time (»ccnpicd in passing 
thruugb Art and thiamgh icmperaliires 
iinmedialely below Ai\ was siitricient to 
allow' the f«)rmaiion of nearly 02 per 
cent more giapbitic carbon. It is 
thought that the sensitiveness of such 
materi.il to slight change.s in the cool¬ 
ing rale has not been sufTiciently appre¬ 
ciated, and that this accounts for some 
apparently inconsisii ni results in the 
literature. 

As slated ahovi, ibe le-t pieces of 
set I', after air cooling and after 
qucnihiiig ga\e consistent results, so 
th: I ‘be value OSs pn- eent is considered 
to be .1 reliable ligure for the solubility 
of graphite at 8.15 fligrees CViit, in the 
presence of 1 05 per cent siliton. The 
test pieces of set fl, bouiwer, were 
cooled under a-^Iies, so that the. results 
only show the .solubility at 785 degrees 
Cent lo be between 0.6^1 and 0 85 per 
cent. Since this temperature is only 
slightly above /!,. assumed lo ])e at 765 
degrees nt , it is thought that thi'^ 
evilienee points to .i entecloid cornpn.si- 
ioii in good agreement with that given 
hy Giierllcr 0 7(t per rent. 

When allowance is made for the 
chemical effect of silieon and phos¬ 
phorus, and for the bulk effect of 
graphite, on the composition of the 
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pcarlite cutectoid, k h tftfc author’s 
opinion that 0.70 per cent ckrbon U $o 
close to the value to be expected that 
the iroii-cctrtfnlite and iron-graphite 
culcctoids may be considcru|p a.s prac¬ 
tically identical. 

The evidence submitted in this ar¬ 
ticle is thought to demonstrate two 
facts: Tliat graphitizalion can be initi¬ 
aled and completed in a white cast iron 
at temperatures below the Ai point; and 
that graphiti/ation cannot be completed 
at tcmpcraurcs above a point which is 
very close to and perhaps identical with 
the /It point. 

7 ficory of Graphithation 

ll is suggested that the phenomena 
of graphitizalion can be satisfactorily 
explained mi the basis of the following 
theory: First, with the po.ssiblc excep¬ 
tion of the initial stages, graphitization 
t.ikcs filace directly from solid solu¬ 
tion; Second, graphitization may take 
place from any solid solution super¬ 
saturated w'iih respect to graphilic 
carbon: Third, the evidence at present 
available is not .siifTicieiit to determine 
whether the saturation values for a 
solid solution on the point ot precipi¬ 
tating graphite arc appreciably differem 
from tho.se for a solid bolntion on the 
point of precipitating cemenlite. Under 
conditions of equilihrium, two phases 
arc proscnl -graphitic carbon and the 
saturated solid solution. Metastablc 
eqnilihriimi may exist between the tw'o 
phases iron carbide and solid solution. 
Theory indicates that the carbon con¬ 
centration of solutions in stable equi¬ 
librium with graphiic is less than that 
of solutions in mctastahle equilibrium 
with iron carladc. If the available ex¬ 
perimental evidence is considered with 
allowance for the < fleet of impurities on 
the solubility of iron carbide, the solii- 
bibty curve of the carbide may, for 
practical purposes, be used to determine 
the conditions of equilibrium in the 
stable .system iron graphite. 


Heat Treatment Strengthens IDuralumin 


EAT treatment of duralumin 
wa.s investigated by P. D. 
Merica, R. C. Wattenberg 
and 11. Scott of the bureau 
of standards. The resmlt.s of the in¬ 
vestigation which have been published 
point out that the unusual feature of 
this alloy is the fact, as was shown 
by A. Wilm, that it can be hardened 
quite appreciably by quenching from 
temperatures below its melting point 
followed by ageing at ordinary tempera- 
ture.s, which consists merely of allow¬ 
ing the material to stand at these tern- 
.'A peratures. The hardness i.s not pro- 


dneed by the quenching atone, but in¬ 
creases during the period of ageing, 
which may be from one to three days. 
Cohn gives data .showing the increase 
of hardness of duralumin during ageing, 
after quenching in water from about 
450 degrees Cent. Upon 'annealing the 
alloy so hardened by ageing, it is soft¬ 
ened exactly as is hardened steel. 

The composition of this allow usually 


varies within the following 

limits: 

Copper . 

MavneNluin i . ' ... 

Pereant 

.3.(M.3 

..0.4-1.0 

Mengancie . 

Aluntnnm . 

. o.o-o.r 

.Baluift 

Iron (u ImpurUlei). 

Slllcim (if Impurltlvi). 

..0«4-U 

. O.S-q.O 


Its'density is about 2.8. It is used 
only in the forged or, rolled condition. 

This alloy has been produced for 
some years commercially and is in de¬ 
mand for the fabrication of parts for 
which both lightness and strength are 
required, such as for aircraft Its ten¬ 
sile strength will average 50,000 to 60,000 
pounds per square inch after appro¬ 
priate heat treatment, sueh as that de¬ 
scribed'by Wilm. 

With the purpose of ascertaining 
whether the treatment described by him 
actually developed the best mechanical 
properties possible > for duralumin, a 










M&rch li 1920 

Study wa^ undertaken of the effect of 
xariatioii' 4 q heat-treatment conditions, 
that is, quenching temperature, ageing 
temperature, etc., upon these properties 
^^<1} A effect of chemical 

composition upon them. 

Details of the tests including micro¬ 
graphs shoeing the microsinictiire of 
duralumin are given. 

Conclusions are drawn relative to the 
best conditions for commercial heat- 
treating practice for this alloy. 'Phe 
(enipcratiire of quenching should not be 
above that of the CuAl,. aluminum 
eutectic, which is usually about 520 de¬ 
grees Cent, but should be as near to 
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this as possible without danger of eutec¬ 
tic melting. The pieces should be held 
at this temperature from 10 to 20 niiii- 
utes and quenched preferably in boil¬ 
ing water. The hardening may for most 
Inirposc.s bc.st be produced by ageing for 
about five day.s under a inuperatiire 
of 100 deg'-ecs Cent. 

A llicnry of the mechanism of hard¬ 
ening of duralumin during ageing, after 
quenching from higher temperatures, 
was developed whieh is basetl iipcui the 
dccrcifting solubility of the ct)mpoiind 
CuAl, in .solid solution in ahnniniim 
with docreasiiui teiiq»eralurcs from 52(1 
flegrees (.'cut. to onlinary temperatures. 
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It is believed that the precipitation of 
excess CuAl^ which is suppressed by 
qitcnching proceeds during ageing, the 
precipitation taking place in very highly 
dispersed form. The hardening is due 
to the formation of this highly dis¬ 
persed precipitate. 

According to ihi.s theory the harden- • 
iug i»f duralumin during ageing or tem¬ 
pering after «iuenchiiig presents a very 
clo^e analog} with that of steel, and the 
evidence in support of the theory is of 
the .same nature atul of approximately 
the .same compi tencc as that in support 
««f the prevailing tlieory of the harden¬ 
ing of steel. 


How and Why in Brass Four 

iding 

By diaries Vickers 



Sands For Brass Casting 

i'iV arc niakuui a quantity of plain 
sleeve and flange bushings ranging in 
weight from 3 pounds to 50 pounds 
each. The larger eastings are molded 
upright; arc gated at the hottmn with 
two gates which spread from the bottom 
of the sprue like a crescent, ojten knoxen 
as a frog gate, and the fall of the metal 
is broken by offsclting the sprue at the 
cope joint. The molds are rammed on 
plain jolt machines, and a green sand 
lore is used for the inside of the bush¬ 
ing. The alloys used consist of the foU 
lowing mixtures: (1) copper, 88 per 

cent; tin, 10 per cent; cine, 2 per cent. 
(2) Copper, 80 per cent; tin 10 per cent, 
lead 10 per cent. (3) Copper, 85 per 
cent; tin 5 per rent; cine 5 Per rent; 
lead, 5 per cent. (4) Copper, 83 per 
cent; fin, 4 per cent: lead, 6 per rent, 
and sine 7 per cent. The di0iculiy zve 
experience is caused by small sand holes 
iw the surfaces of the castings. The 
difficulty is not constant zve zvill hazjc 
none of it zvhatevcr for several months, 
then all at once zvith the same zvork, 
gated in the same zcay and im other 
conditions apparently identical, zve will 
find the castings machining hard, small 
pockets of sand close to the surface, 
sometimes on the inside, sometimes on 
the outside of the castings. fVe have 
established to our satisfaction that the 
sand does not come from the cores; it 
appears to get away from the gate, and 
from the mold in small particles. IVe 
are sending a sample of the sand for in- 
epeetton. This sample has been used, 
and is an Albany No. 0 Purchased 
some time ago. Can you qdyi^^ ^ os to 
the cause of this diHficuUy, and just 


zehat is the matter zeilli the .miidf ll''e 
r'ake about Scions of castings from each 
heap of sand per mouth, and every 
month zee dry all the sand, and pul it 
tluougli a fine riddle, then add about .>li 
pit cent of ncjc .^and. 

An examination of the sand sliovv.s it 
to be a good grade of No 0. bra.ss mold¬ 
ing sand. When welted, the inoi.-»tnre 
soaks right into the .sand showing that 
it (h)e^ not contain too much clay for 
molding purposes. On the contrary it 
appear.s to lack bond and if the sand 
heap.s are all like the sample it would 
anpear the sand will require to be worked 
quite damp to get the nere-sary stability 
for the mold. This would favor scab¬ 
bing and cutting, of which there arc 
many degrees; one of them being the 
trouble experienced. The practice of 
drying the .sand monthly is excellent 
from the viewpoint of metal recover), 
but it fails to keep the sand piles in 
condition. This can he done only 1)> the 
coii.stant addition of new sand. 

It would appear that additions of new 
sand arc only made at monthly inter¬ 
vals, when it should be made two or 
three times a week. Regarding the in¬ 
termittent character of the trouble, the 
reason for thi.s can only be determined 
a.s a result of a careful study of the 
sand piles from day to day to determine 
if the sand gets progressive!) weaker, 
and if, when this occurs, the difficulty 
from sand deposits appears in the cast¬ 
ings. This study would show if it is 
possible to eliminate the difficulty by the 
use of a stronger molding sand. This 
study should be undertaken for the .satis¬ 
faction of all concerned, as there is no 
myatery about the disappearance and .re- 
curtence of the sand specks in the cast¬ 


ings. They are due to natural causes, 
and can be eliminated by an analysis 
of the situation. 

However, there is a shorter cut to the 
elimination of the difficulty. It !.s all 
caused by the use of too fine a sand for 
the weight of the castings. A ihin- 
walied bushing 12 inches deep as some 
of the castings arc. should never be 
molded in a No. 0 .sand. If the sand 
has the nctes.sary plasticity, it will be too 
if it ha.s the necessary openness 
as in the prc.sent case, it will lack 
stiTiigth, and it will wash cither en 
mas.se, or in single grains before the 
entering metal, the rc.sult being different 
in degrees, but the same in character. 
It is a mistake to assume that a coarse 
sand pri»dufes a rough casting; it will 
only do this for a certain character of 
castings Thus for chandelier castings, 
it is necessary to use a fine grade of 
.sand, otherwise, they will be too rough, 
riii.s ajiplies also to all thin, light 
work. I’or machinery ca.stings, bushings, 
etc., a No. 1 sand will produce a 
.smoother casting than the finer grades 
of molding sand. A No. 1 sand is as 
fine as should be used for making bush¬ 
ings as large as the ones mentioned. We 
suggest that a few barrels of both No. 1 
and No. 2 molding sand be procured 
for experimental use. The addition of 
about 50 per cent of one of coarser sand 
to the present piles will cure the trouble. 
A sand is required that will vent freely, 
but .will contain sufficient bond to pre¬ 
vent the individual grains from being 
washed away by the streams of metal, 
^nd also will not flake. When the sand 
is too fine for the weight of the cast- 
ii-g, epotf covered with a greenish coat, 
that are difficult to brush off will be 
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observed in cle;ininp the castings, Uiidcr- 
nealli these greenish spots defects usually 
are located. The remedy is to use a 
Coarser sand, even if this necessitates 
throwing away the entire molding »and 
M’pply that has been in use. 


Brass Hardware Castings 

IVc intend to make brti.vf castimfs for 
furniture hardiearc nsiut] an alloy ton- 
tainimj eof>pi'r, 65 per tent, and ::ine, 35 
per cent, tl'e leould like to knon’ -johal 
the loss ‘ivill he leith this alloy and ‘ieliat 
ivill be the best leay of nieltinf/ it Also 
tve leould like to net the dimensions •>/ 
furnaces burning coke icilh joued draft 
suitable for Nos. 50 and 25 cnii ible.'i 
and u'liat is the best kind of cttke to use 
in this connection. 

The loss in ineltinR yellow metal will 
vary wdth the nieltcr and the kiml oi 
furnace that is used. 'I'lie average melt¬ 
ing loss in oil-hred furnace', may be 
placed at 4 pt-r cent. Some founders 
cut this loss in half and with others 
it is much higher. Melting in a crucible 
can be figured as not excessive if the 
loss is kept to 3 per cent, bnt I his figure 
may lie improved upon. The best was 
of melting this alloy is in crucibles 
If new metal is made, cliarge the cofiper 
first and inelt under a cover of char¬ 
coal. with a little salt as a flux. Have 
the zinc w'arm at the start aiifl add a 
few small pieces to the coppf**. then 
folhm* with the larger pieces. Do not 
hold the brass in the furnace but remove 
it as quickly as the pouring temperature 
is reached. This temiierature may be 
determined for thin castings, by holding 
an iron bar in the metal and noting the 
tremor that is communicated to the bar 
If no tremor is felt tlic metal is too cool 
to pour. A No. SO crucible coke-fired 
furnace should be 17 inches in diameter 
inside the firebrick and the depth »u' 
shell should be 28 inches. For a N«). 
25 crucible, the furnace should he 14 
inches in diameter atid 25 inches deep. 
These dimensions permit the use of coke 
that i-s not broken loo fmel> to bum 
well. A No. 35 crucible is a goorl si/.e 
for yellow brass, and the furnace sliould 
be 15 inches in diameter. A coke low 
in sulphur should he used. 

Casting Iron Around a 
Brass Lining 

IP'e have tried to cast a heaiy veneer 
of brass onto the bearing portion of a 
cast iron pillow bloik. ll'e first cast the 
brass, then incorporate if into the core 
that forms the bearing and set it into 
the mold, then pour the caA iron into 
the mold. The difficulty is caused by 
the brass becoming liquid, and remain¬ 
ing in that condition long after the iron 
hdis^.^^plidififd, during which period, owing 


to the great degree of fluidity imparted 
to the brass, it seeps into the sand back¬ 
ing of the mold and tore, also the Jluid 
brass follows up the shrinkage of the 
cast iion, getting between the latter and 
the sand of the mold, the nsttll being 
that the is taken away from the 

bearing part where it is wanted. Ik’c 
would like to learn ij a last iron chill 
Inuk of the brass Wiaild pi event the 
latter from mclling. Also if il noiild be 
pi>ssihle to last the brass into the iron 
withinit the slinnkage piodniing o lun.s'e 
fit. 

.As the brass is entirely enclosed In' the 
iron on all hut the mrved .snle, and the 
iron is 3 inclics tlmU. it i.s dmihllnl if a 
cliill beliind the hr.iss w«MiId keep the 
latter cntir' i> in a sylid state. ITitwever 
the (hill w'ould greatly aid in keeping 
llie brass from melting, especially if the 
iron is poured at as low a temperature 
a^^ is possible to pour the casting On 
this account, it is worth a trial, 'i he 
brass would have to be in intimate con¬ 
tact with the chill to dcri' c any benefit 
from its chilling influence fasting the 
brass onto tlie iron can be done, pro¬ 
vided the iron is hot and the brass Is 
flowed through the mold. However, 
the shrinkage of the brass might cause 
it to become loose. We believe that if a 
chill is placed against the brass, and a 
riser on the mold over the bras.s, and 
the iron is poured cool that a .successful 
job can he made. After the iron is 
poured, look down the riser at the brass, 
if it is litiuid and has seeped away, fill 
up the riser with liquid brass. If the 
iron melts the brass quickly enough to 
enter the brass riser, plug the latter with 
a c(»re until the iron is set. 

Fluxes To Clean Solder 

H'e are having diffiiuliy zoilh a fln.v 
for cleaning solder. IVe are using a mix¬ 
ture consist ing of rosin, 5 pounds; 
.uiJammoniae 5 pounds; charcoal pozvder, 
5 pounds, and .sulphur powder, 12 ounces. 
Jl'e mi.e this flu.v and after the soldci 
has melted and has reached a tempera¬ 
ture of 450 degrees bahr. zee put iu (i 
or 7 small ladles of the flu.v. ffV then 
work the hath for ahoiit 15 minutes, 
running the temperature up to 550 de¬ 
grees until the mi.rtiire cakes, then zoe 
skim carefully, tl^e ought to he able 
to ronuneiiie dipping the metal out 
zehen it reaches 510 degrees, hut are un¬ 
able to do this on account of the ac¬ 
cumulation of heavy metal under the 
surface of the solder. Thi.z latter is not 
a pozvder, hut a heavy, Zidiite metal. IVe 
use brass for dipping. U'c zvonid like to 
be informed zvhy this dross or foreign 
enemy of the solder is not zvorked out. 

The difficully is caused by the incor¬ 
poration of sulphur in the flux. We 
suggest the sulphur be eliminated, the 
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.''Ulammcniac reduced at least 50 pet ctiu 
and the rosin increased. After the 
metaks are milted a little of the recon¬ 
structed flux should be added and the 
lath of Solder should be thoroughly 
stirred for a considerable period, the 
hmgor the stirring the better mixed will 
be the solder. In dipping brass, some 
of th<' metal is dissolved witli the re.sult 
that c^.pper and zinc enter the .solder. 
The cojjpcr causes a thickening of the 
solder and when this occurs the old flux 
with sulphur should be used to dean the 
bath. The suliihur will combine with 
the copper, and this will produce some 
thick iiietal which should be removed, 
for refining The .salaminoniac' wdll act 
favorably on the zinc, with the result 
that the metals Axhich harm the solder 
are largely removed. Unless the bath 
has become thick after a lot of brass has 
been dipped, it will do harm to u.se sul- 
pliiir as the latter will combine with 
the metals comiiosiiig the solder to the 
iletiiment of the latter. 


§eli' Lubricating Bearings 

It’e liazr orders for special bearing 
hronce that must be used in a position 
ivhcre it cannot be lubricated. The 
bearings zviU i>pcrate against highly fin¬ 
ished commercial machine steel, at a 
ina.viinum speed of 200 revolutions per 
minute. The pressure on the bearing 
‘Will he appro.rimafcly 50 pounds per 
square inch. The conditions not being 
.U'vere, zvith the e.vception of lack of 
lubrication, Tee thought that an alloy of 
coppei, 80 per cent; tin, 10 per cent, and 
lead, 10 per cent, might meet the re- 
guirements. i^lease le* us have your 
opinion in regard to this matter. 

The alloy menlioi'.ed is a good or¬ 
dinary bearing metal, but whether it 
will run cool under the circumstances 
is doubtful. There arc so many differ¬ 
ent and ingenious methods of lubricating 
moving machine surfaces that it ought 
lo be fi^asible to supply lubrication to 
the bearing nietilioned. Possibly a more 
highly leaded alloy would be superior 
to the 80-10-10 alloy. You might try 
an alloy of copper, 77 per cent; tin, 8 
per cent; lead, 15 per cent. Melt the 
coi)per,'„a(ld the tin and then the lead- 
The result is an excellent bearing alloy. 


Tough Brass Alloys 

ip'e zvould like to obtain the formula 
for a strong alloy .suitable for use at 
temperatures around 650 degrees. The 
castings are simply rings. 

The following alloy will be quite 
suitable for the purpose outlined. Cop¬ 
per, 90 per cent: tin, 5 per cent, and 
phosphor tin, 5 per cent. The grade 
of phosphor tin containing 5 per cent 
phosphorous should be used. 



Xlie Use of Thermo Couples, Radiation and Optical Pyrometers in Measuring the 
Temperature of Molten Steel Is Considered—How the 
Rod, Film and Pouring Teste Are Employed 


9 LAKGK number of trials ami 
experiments have been carried 
out by Steelmakers alon^: with 
^ ^ the commendable. siii>poil oi 
the makers of pyrometers to try and 
place the measurement of molten steel 
upon a scientific and fairly reliable basis. 
Most of the practical investiKators have 
known that the measnrenienls of actual 
temperatures to any decree of UL-ciiracy 
at present is iinpossil)le and have con¬ 
tented themselves with the results of 
comparative tests. 

The thcrim)couple for temperatures 
oi heat treatment has provc<l valuable. 
In the measurement of molten steel, 
however, only the rare metal couples can 
be considered, ami even these do not 
withstand the severe conditions of ^uch 
a bath The mechanical stren^jth of a 
tube at the hit^h temperature is iii- 
aderiuate; the chemical reaction of the 
slapr in the case of basic operation is 
undesirable; and the varying? thickness 
of the eoatinj^: of slaf? to the tube as ii 
is pushed through caii.ses a varyirif^ la^ 
of temperature from the steel to the 
couple. 

J^adiattoit Pyrometers 

The radiation pyrometers reciuire no 
focusing ami the method of handling 
them is simple. These instruments have 
an attachment for taking care of the 
change in black body conditions from 
true black body conditions when steel i.s 
poured from a furnace or from a ladle. 
The 6rst obviou.s objection to the use 
of this instrument is that owing to the 
slag covering in the furnace, the tem¬ 
perature cannot be read uiitil the steel is 
being poured from the ladle. This only 
allows for correction of temperature in 
one direction. If the temperature of the 
steel i.s too low, preference can tc given 
to the heavy castings of large section. 
If the temperature is on the high side 
the steel can be left in the ladle, or 
preference given to all the small cast- 
ing.s requiring a relatively high tem¬ 
perature; but perhaps the greatest value 
is a check and guidance for the melter 
and foundry superintendent on the more 
or less crude practical methods now 
existing. The principal objection to the 
use of radiation pyrometers lies in the 
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rlilhcultv ni focusing thmugli a clear 
atniospluTc and on a clean stream oi 
steel. In actual practue it is fouml 
that smoke aud iucandesciuL gas are 
coiistautly uitiTlcriug witli accurate 
reading. In many furnaces the shag 
tomes out of tlic leciimig spout along 
with the sleel and it is dilhcull to know 
which of the readings recorded repre¬ 
sents true conditions. 'I'liere is alsti 
the tendency t>ii the part of the observer 
to record the highest reading on the 
mstniment and interlercMU'e ol a small 
aiiioiiiit of iiu alldescent gas can escape 
notice. 'I'hc following readings are 
typical of many tests iiiatle of a stream 
of Sleel leaving the nozzle of a ladle 
when pouring castings of easy section 
ol about .30 toTOO pounds in weight aud 
0,25 to 0.35 per cent carbon, by the same 
iuslrnnient and same observer, the rt- 
suiting castings being of lir.st class 
(pialily: 


Heat No. 7 Heat No. 23 



I)e 

n,. 


De¬ 

De¬ 

Mold 

grees 

grecs 

Mold 

grees 

grees 


Cent. 

Fahr. 


Cent 

Kahr. 

1 

1510 

2750 

1 

1530 

2790 

2 

1560 

2840 

2 

1540 

2800 

3 

1515 

2760 

3 

1210 

2210 

4 

1740 

3170 

4 

1560 

2840 

5 

1530 

2790 

5 

1490 

2710 


It is obvious that the readings on the 
fourth mold of heat No. 7 and the third 
mold on heat No. 23 were decidedly off 
although every care was taken on both 
these heats to get uniform conditions 
and the error is undoubtedly due to in- 
cadescent gas and smoky atmosphere 

Optical pyrometers are subject to the 
same limitations as those of tlic fixed 
focus radiation type. They are not so 
liable to damage by the too close 
proximity of the molten metal as an 
observer has less fear of .sticking a 
long tube up to the .stream than of 
bringing his face too near. 

Among the practical methods known, 
the film rod and pouring tc.sts are in 
constant ii.se at various steel plants. The 
use of the film test originated from the 
crucible steel practice. Before drawing 
the pots containing alloy tool steel, all 
the melting shop doors were closed, then 
the pots were pulled after the required 
stewing and the lids and slag were re¬ 
moved. Alloy additions were made and 
then the bright surface of the steel 
carefully watched for the first sign of 
an oxide film forming, this being re- 
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garded as the sign to commence pour 
ing the metal. 

Ill electric furnace practice the film 
lest is carried out by using a steel spoon 
of urn form capacity, dried out thor¬ 
oughly over the bath and giving this a 
l(jtal covering of slag in the furnace. 
A sample of steel should then be taken, 
which fairly represents the whole bath, 
reineniberiug that when a door has been 
left open for some time the steel ne»i 
the <loor has become chilled. With steel 
made III an electric furnace where all 
the heat is applied at Ihc top only, the 
lemperature of the steel directly under 
the slag is liigher than the temperature 
(;f the steel near the bottom. Where 
this is the case the bath must be thor¬ 
oughly rabbled before any sample is 
withdrawn, and even then the sample 
should be taken from a point equidistant 
between tlie eleetrodcs and half way 
down tile bath, so as to arrive at a fair 
average temperature. The mea.suremcnt 
of the temperature is indieated by the 
length of time it takes for an oxide 
film to form completely over the sample. 

Pihn Test Paries 

I'inal eomparison.s must only be made 
between steels of approximately the same 
composition and when the Airnace U 
ready to pour. Care must be taken to 
keep the sample away from drafts and 
to have about the same amount of steel 
in the spoon each time. To show the 
range of this test it has been noted that 
first class high-speed steel ingots of a 
composition approximating carbon 0.65 
per cent; tungsten, 17.5 per cent; chrom¬ 
ium. 3.75 per cent, and vanadium 1.00 
per cent were produced when the film 
(with a later characteristic wrinkling of 
the surface) was formed directly the 
.sample spoon came through the door; 
while good castings of about 0.25 per 
cent carbon and weighing from 30 to 
100 pounds were produced when the 
film took 60 .seconds to form after pass¬ 
ing through the furnace door. 

The rod test has been used for many 
years to get a rough indication of the 
temperatures of many molten metals. 
This test requires the use of steel rods 
of uniform diameter and fairly uniform 
composition. The test consists in plung¬ 
ing the rod into the bath of steel for 
a uniform length of time. If the steel 
is cold a deposit of the bath forms 
on the rod, while if the steel ?s hot 
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the bath melts away or bites into some 
of the rod; with all the intermediate 
conditions indicating varying tempera¬ 
tures. The skin of tiie bar, it will be 
noted, has an effect on this test; a 
newly rolled bar with a bright scaly sur¬ 
face lends to show a colder bath than 
is actually the case. The bar should be 
of a uniform temperature before being 


plunged into the bath and in some steel 
works this is taken care of by bending 
about 12 inches or more of the end ot 
the bar at right angles; holding the bar 
with the bend in a horizontal plane over 
the bath until it shows the first signs of 
sagging and then turning the end of 
the bar into the bath. 

The pouring test consists of using a 
spherical spoon of above five inches 
diameter and carefully slagging up this 
spoon over the bath. Dip the spoon 
quickly into the metal so as to get a 
sample of the steel from about the cen¬ 
ter of the bath. Withdraw the sample 
and pour the steel over the lip of the 
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ladle at a slow even rate. The tem- 
peratore of the steel is'noted by its 
fluidity, and by the amount of steel skqjjB 
left in the spoon. This test is the one 
most commonly used among the steel 
foundries, 

For all these practical methods too 
much emphasis cannot be laid on the 
fact that they are all comparative tests 


only and that they depend entirely upon 
unifonr f onditions and attention to dc 
tails. In all cases at least two of these 
methods should be cmphjycd. They do 
not indicate to the melter the tempera¬ 
ture of the steel in degrees Cent, or 
Fahr. but they do give him a good in¬ 
dication of the degrees of temperature 
that the ‘steel is above or below the 
temperature which will give him the 
best results for the composition of the 
steel he is h'-.ndling in relation to the 
weight and type of casting he is making. 

In steel works where the best condi¬ 
tions for the pyrometer can be ob¬ 
tained, there is still the limitations of 
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the instruments • themselves. Only the 
optical‘and radiatiofi' offer field 

for these hikh 'fembefUtfitdS- and con¬ 
ditions, and there is little doubt that an 
error of plus and minus 50 degrees 
Fahr. in the instrument itself is all that 
we can ever expect. 

The best temperature at which the 
steel should leave the furnace is that 
at which the particular steel begins to 
solidify, plus the loss of temperature 
from the time the reading is taken to 
the time when the steel gets to the 
farthest end of the thinnest section of 
the casting. It may be asked how arc 
we going to know what these two 
values are? The first value depends on 
the compo.sition of the steel, the carbon 
content being the principal factor. This 
can be obtained by reference to a stand¬ 
ard carbon iron curve like that shown 
in the accompcinying illustration. For a 
steel containing 0.25 per cent carbon 
trace the line /I li until it intersects at 
C giving a value on this curve of 1492 
degrees Cent. (2720 Fahr.) ; for a sled 
containing 0.65 per cent carbon trace the 
line i) li until it intersects at F giving 
a value of 1476 degrees Cent. (2690 dc 
grecs Fahr.), and so on. For other 
dements commonly used in the steel 
for castings the variations are not of 
importance and do not compare with 
the many other sources of error that 
crop up in reading the temperatures of 
molten steel in a foundry. The second 
value depends upon such variables as 
the heat of the ladle, the thickness of 
ladle lining, time of reading to pouring, 
whether molds are of dry or green sand, 
and surface area of the thinnest sec¬ 
tions. All of these factors depend very 
much on local conditions and constant 
consultation between the man responsible 
for steel in the furnace and the man 
responsible for making up the molds is 
necessary to get results. 



HTANUAHI) ('AIIUO.N TKMl'KKATl^UK CURVE FOR STEEL 


Rolling Type Electric Furnaces InstaUed 


HKKK installations of elec¬ 
tric arc furnaces recently 
made in foundries in the state 
■of Washington embody a 
number of novel features, each of 
which was demanded by the condi¬ 
tions obtaining in the plant, 'The unit 
shown in the accompanying illustra¬ 
tion, which is employed by the Vul¬ 
can Mfg. Co., Seattle, has a capacity 
of two tons and is rated at 500 kilo¬ 
watts. It is of the rolling cylinder 
type and the charging door is in the 
end, an arrangement which permits 
the furnace to set close to the tran.s- 
former room, therefore occupying an 
unusually small amount of floor space. 
The tilting of the furnace is controlled 


by a 4-way hydraulic valve, shown 
at the right, which is said to be 
quick, direct acting and of simple op¬ 
eration. The furnace shell is provided 
with a dial and pointer to indicate 
the degree of tilting. This assists the 
operator in bringing the furnace back 
to its normal vertical position with¬ 
out shock. 

A 500-kilowatt. 2-ton, rolling-cylin¬ 
der type furnace recently was installed 
at the plant of the Lamb Machine 
Co., Hoquiam, Wash. The charging 
door of this unit is in the cylindrical 
wall of the shell opposite the spout. 
The furnace foundation is sufficiently 
elevated above the main floor of the 
foundry so that workmen may carry 


hand ladles away from the furnace 
without .stooping over to pick them 
up. '^e ladles are supported by a 
ladle hanger while the metal is being 
tapped and workmen therefore may 
remain at a safe distance until the 
furnace is rotated to its norma] posi¬ 
tion. When the metal is tapped into 
crane ladles, the shank ladle hanger 
is quickly removed. As in the case 
of the furnace at the plant of the Vul¬ 
can Mfg. Co., the tilting is consol led 
by a hydraulic valve situated at a 
convenient point safely removed from 
the danger aone. 

The third furnace, which is in the 
plant of the Malleable Steel & Iton 
Co., Tacoma, Wash, is rated at '300 
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kilowatts and is , adapted |o , making 
special grades.of gray^ikiism^ii^ semi*; 
steel. Special < castings heretofore unr 
attainable on the Pacific coast are be¬ 
ing produced at thia plant. A second 
furnace will be installed, and when it 
is in operation, one unit will be em¬ 
ployed for steel and the other for cast 
iron. 

It is claimed that the roofs of these 
furnaces are of extremely simple de¬ 
sign, standard shapes of silica brick 
being utilized except where the elec¬ 
trodes enter. The charging door shown 
in the accompanying illuistration is 
operated by a hydraulic cylinder of 
the double acting type, which enables 
the operator to stop the door at any 
desired point. The furnaces were built 
and installed (by the Greene Electric 
Furnace Co., Seattle. 


Make Ladle Nozzles in 
the Core Room 

Bottom pour ladles are commonly 
4 iscd in steel foundries but iron found¬ 
ries almost invariably pour the metal 
over the lip of the ladle. In a few 
cases where it is essential to have 
clean castings and where the cast 
ings to be poured arc not too small, 
bottom pour ladles are also used in 
the gray-iron foundry. A number 
of shops making car wheels use them 
exclusively. This class of work lends 
itself readily to the bottom pour ladle 



PAHTS FOR A LADLE STOPPER INfLlIDINO A MOLD FOR MAK1NC3 THE CAST-IRON 
srPPOHTIMJ FOR THE NOZZLE 



TirO’TON, MO>KIh0WATT R0U.1NQ tVPA FURNACE INBTAUBD IN SBATTLB PLANT 


because the amount of metal to be 
poured on each floor usually is the 
same during the entire day and it 
mu'*! be poured rapidly. Ladles for 
this purpose have a capacity pf about 
1000 pounds and require only a short 
stopper, which can be mack in a much 
more simple manner thaa a stopper 
to be used in a si cel ladle, as the 
latter must hold a far larger amount 
of metal several hundred degrees hot¬ 
ter than the pouring temperature of 
gray iron. Should the steel ladle leak, 
or the stopper fail altogether, the 
consequences might be serious, but 
with only 1000 pounds of gray iron 
in the ladle a leaky ladle seldom 
would cause much trouble. 

For this reason more chances may 
be taken in making up the stop¬ 
per in the gray - iron foundry, 
and some thing^ can be done which 
would not be practical in a steel 
foundry. One of these is to make 
the nozzle in the core room. The 
different sections which make up a 
stopper and nozzle for a bottom-pour 
ladle of 1000 pounds capacity used 
in the foundry of the Griffin Wheel 
Co., Chicago, arc shown in the ag- 
companying illustration. To make 
the stopper rod the plumbago stopper 
{Concluded on page 205) 





O ROPPIXG into liill’s house the 
other night I found him 
sitting oil the floor teaching 
a 3 ouug chcriih about a year 
old how to walk. I advanced the opin¬ 
ion that chilflren sluniUI not be forced 
to walk so early in life as it probably 
would cause them to h.ave handy leg^' 
and in this specific instance I warned 
him that when tlie young lady grew 
up she would not cherish the same 
feeling of love, e.steem and admiration 
for her fathei as she w'ould if hei 
limbs were like the \'enus de Milo. 

‘^Nothing m that theory,” said he 
“if there was. every bandy legged 
inolder in the conntr> would attribute 
hi.s pair of biackets to the error of 
judgment on the part of his 
parents in making him walk 
at a tender age. .Xs a mat¬ 
ter of fact, it is universally 
recognized that how kg', 
on molders arc caused liy 
carrying liea\y dinner paiN 
to work and by carrying 
heavy ladles of iron out to 
the dog house every after- ^rv 

noon. I worked down in E—LJL 

Monterey one time and the 
man next to me liad the 
handiest pair of legs I ever saw on a 
human being. They looked like the 
front supports of a prize bull dog. 


lea\es until he lonml tin- desired paper. 

"ficre.” sai<l he, ■‘|n^l Imik (»\vi 
that and .see what \oii think of it.' 

It was in the shajie of a question and 
answi'i and was as follows: 

W'e h.ivi- l)i;cu asked to quote on a 
qnanlitv of king-po.st castings for sub¬ 
marines. 'J his is a liitle out ol our 
regular Inic, which is mining machinery 
for wild cat iiniies, and we will appre- 
ciati* any information von can give us 
on the most <'»V:ciciit method of mold¬ 
ing these eistings, also a siiilahle mix 
tnre to pour them. 

The answer the bird sent them was 
both lompli'le and voluminous He 
said • 

Replying to your esteemed communi¬ 
cation of recent date we beg to advise 
that it was extremcK fortunate that 


’-a 
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>ou tliouglit of consulting us before 
undertaking such a hazardous enterprise. 
'Pile contemplated line of castings ^ is 
one of the most difficult with which 


It should conform to the strictest chcini- 
e.'d and physical sjiecifi cal ions. The 
slightest deviation from the .accepted 
standard will play havoc with the com¬ 
pleted. casting When it is realized that 
the king-post is the center on which 
the snhmariiie yiivots it will be apparent 
to any thinking person that the slightest 
variation in tlie metal thickness, or in 
ilic specific gravity of the iron of which 
the easting is cotnpo.sed will have an 
ajijireciaiile effect on the boat’s evolu¬ 
tions. ft .'llso must be borne in mind, 
that the boat is destined primarily to 
operate and fimclion under water and 
that the pressure increases in direct 
ratio to the depth and therefore the 
iron must be ot a suitable analysis to 
resist hydrostatic pressure. The corro¬ 
sive action of sea-water, profanity at 
close quart<'rs, and the line of conver.sa- 
tinn handed out by the First Luff also- 
nnist he takiMi into consid¬ 
eration. These arc points 
which will be touched upon 

P again when we consider the 

tests to be employed in se¬ 
lecting a suitable iron mix¬ 
ture for pouring the cast¬ 
ings. A grade of light .sand 
.should b'c selected for mak¬ 
ing the molds. By Ij^ht 
sand i.s meant one which 
y— when weighed at ordinary 

^ (3^*7 R atmospheric pressure and 

temperature, on a standard 
beam or platform scale will 
register approximately 16 
oniiees to the pound, avoirdupois. If 
it i.s desired to prepare a large quan¬ 
tity at one time, say a ton, it will be 
deemed to come within the limits of this 


His mind had a peculiar bend in it 
loo. I went lip to Ins house one night 
on a visit and he told me of a shop 
he at one time had charge of in the 
central we^'t. It appeared that he had 
made such a success of it that he was 
regarded as an oracle. His opinion 
and advice were .sought by foundrymen 
for miles around. A mo.st extraor¬ 
dinary request came to him through the 
mail one day from a foundry man in a 
neighboring state. He showed me copies 
of the question and his reply, and in 
case it may tax your credulity I can 
show you a copy of the correspondence 
which he very kindly forwarded to me 
some time after I had left there on a 
tour up the coast.” 


foundrymen have to contend. 

There is a certain amount of similar¬ 
ity between the proposed work and that 
in which you are already engaged. Sub¬ 
marines are only seen occasionally and 
wild-cat mines arc never seen. In point 
of seniority the wild-cat mining in¬ 
dustry admittedly is in the lead. It has 
been ill existence since the golden days 
of *49. while the submarine has only 
been a recognized factor in industrial 
life during the past decade. 

Wild-cat mining machinery has been 
brought to a high state of development 
in this country and some large and 
complete units have been set up in 
various rich mining sections of the 
country, notably New York, Chicago and 
Boston. The veins in these districts have 
been worked for years, but the supply 
of rich auriferous ore seems to be in¬ 
exhaustible. 


specification if each ton contains 2000 
pounds. Sand not measuring up to 
this specifleation or exceeding it should 
invariably be rejected. 

The color of the sand is an important 
item. Green .sand is the most suitable 
with yellow and black sand as second 
and third choice in the order named. 
Alice blue, mauve, heliotrope or vivid 
shades vermillion and scarlet are not 
held invrepute by foundrymen of ex¬ 
perience. Some time ago the "Society 
for the Extraction of Square Pegs 
from Round Hole.s” recommended that 
ultra-marine blue sand should be used 
exclusively on marine work but the 
measure did not meet with approval. 
It was held that while the prospects 
for the American merchant marine did 
not look blue that was no reason for 
introducing blue sand into the molding 
shop. The committee to which the 


Bill called to one of his mimerous 
young lady relations and asked her to 
bring him the book in which the docu¬ 
ment was folded and put away. She 
brought it and Bill turned over the 


We will now consider some of the 
features necessary to the successful pro¬ 
duction of king-post castings for sub¬ 
marines. The selection of a grade of 
sand suitable for castings of this de¬ 
scription is of the utmost importance. 


question was referred also reported that 
blue had a depressing effect on the men’s 
spirits. It is a notorious fact that the 
output on blue Monday always falls 
short of that turned out on any other 
day of the w’cek, due to color effects. 
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Irrespective of its color, the saii3 mv»st 
have a high coeflicient of expansion and 
contraction, wliich means that it must 
not be so tight that it will squeak while 
the rammer is going through it and 
at the same time it must not be of such 
an open texture that the molten iron 
will seep through it during the pouring 
operation, and run out through the bot’ 
tom board. A microscopic examination 
should disclose grains of a uniform 
size, slightly angular in contour and 
lying in reasonably close proximity to 
each other. If the niolder has no 

micro.scope in his tool bag (and it must 
be admitted that many of them show 
a decided antipathy to investing in mod¬ 
ern and eflicient equipment of this 
character) lie may secure fair¬ 
ly accurate results by ai)i)lyiiig ill, 

the riddle test. Any particles I'l'l 

of sand that will not i>as.s | 

freely through the inesh of a ira, 

half inch riddle should he di.s- 
carded. It is the practice in )] 1 M 
some places to dispense with jj I I 

the riddle allogelher and Jj ■ 
simply use a fine shovel. ^ I 
but this method, in our ■ 

opinion, is not n 

sufiiciently acctir US! 

ate and sliould I*-* 
be di.scou raged. 

It tends to re¬ 
tard production 

when the molder has to dig pieces of 
ftike. scrap and .sometimes gaggers out 
ol tlie face of his mold after he has 
drawn his palleni. 

Other characteristics, of molding sand 
which must he taken into consideration 
are* Klastieity, elongation, reduction in 
area, and the ability to withstand tor 
lional and compression strains. A sand 
with a higli elastic limit should ikjI he 
used, for two reasons: I'irst. becaiise it 
cannot he packed lightly, and, second, 
becau.so it is a menace to the life and 
limbs of the operator. A man using a 
pneumatic rammer on tliis kind of sand 
is ill danger of having his knee-caps 
knocked off by the rcbonnd of the ram¬ 
mer. 

Elongation also is to be avoided. 1‘his 
feature in molding .sand forces the 

ends of the slip jackets apart and 

causes distorted castings. Reduction in 
area also is dangerous. 'Phis peculiar 
characteri.stic of some .sands causes a 
great many disputes between the molders 
and the clerk who takes up the heat 
The clerk counts the number of molds 
on the floor and credits the molder 

with, say, 100. The .next day there arc 
only 95 castings to 

be found, a phe¬ 
nomenon which is 
clearly produced 
by tie excessive 
reduction in 
area of the 
The 
sand in the 
molds 
shrunk 5 
per cent 
between 
the time 
the heat 
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was taken up and the time the castings 
were poured. 

1'he habit which some molders have 
of attaching chains to their flasks and 
giving the cranc-man the. high sign be¬ 
fore the chain block is centered over 
the load has a tendency to place a 
severe strain on the sand in the mold 
and it is therefore nece.ssary to provide 
a sand wliich ivill rc.sist this tortional 
and compression .strain. In the event 
that .such a high grade sand is not 
available, ordinary sand may be used 
pr<ivi<led suitable precautions are taken 
to insure a straight 
lift. A simple way 




TKKTIl WIV: TIIK SI’KK (IflPK TO \ I'UI'S AUK 

of doing this is as follows; A straight 
line is projected diagonally across from 
opjiusite comers of the flask with the 
aid of a surveyor’s transit or theodolite, 
and the point where the lines cross is 
marked with a stake. A perjiendicular 
IS erected from this stake using the 
ftwinnla laid down by Q. K. 1). Knclul 
for that purpo.se. The crane is then 
snmiiioiierl and tlie ojjeralor requested 
to lower Ills hook and manipulate his 
bridge and rack until the exact center 
of the hook euincides with the per¬ 
pendicular. 

The Importance of selecting the proper 
kind of iron for these castings cannot 
be einphasi/ed too highly. The best 
iron for the purpose is one that has 
been made from ore which has been 
extracted from submarine areas. We 
should advise the following mixture: 
.^0 per cent old pig; 30 per cent young 
pig; 30 |)er cent mixed foi'cign and 
domestic scrap, and 10 per cent horse¬ 
shoes. The old pig furni.shcs the strength 
and toughness. The young pig makes 
the metal run readily. The domestic 
scrap is used so that the board of di¬ 
rectors cannot sec a pile of it on their 
tour of inspection and thereby draw 
inferences. The foreign scrap is used 
because of the well known psychological 
fact that far-away cows have long horn 
and the horse shoes, it is unnecessary 
to point out, arc added for luck. 

“You must have met some queer people 
in your time,’' I said. “1 wonder if you 
ever bumped into the Baron Mnn 
chausen 

“J don’t recall any fellow by that 
name/' said he, “but I knew a bird in 
Hirmiiigbam, Alabama, 

“Never mind his name” I said. 
“I have heard all the birdie stories 
I want to for one night.” 


United States Leads in 
Talc Production 

America leads the world in the talc 
iiutustry, not only in production but, 
especially in nuiTiufacturc and use. 
Tlic output of talc ill the United, 
States sold in 1918, according to J. S. 
Diller, of the United States geological 
iiirvcy, department of the interior, 
was 101,477 short tons, having an 
average value of $10.91 a ton. 
^ The United States produced 
^ about 58 per cent of the world's 

? output of talc in 1918 and in ad-' 
dition imported more than 11 
per cent of all the talc produced 
by the rest of the world. As 
little if any talc was exported, it 
is evident that the United States 
is prc-cmincnlly a consumer of 
talc. Canada is the only com- 
L pclitor for the 

y domestic trade in 
middle - grade 
■ , J talc. About 12,- 
000 tons, 96 per 
cent of the 
talc imported in 1918, came into the 
United Statc.s from Canada. 

The Uniiod States is well supplied 
with low and middle grade talc but 
lacks high-grade material, which is im¬ 
ported mainly from Italy and France 
and through other couiitric.s from India. 

W'itliiii the last two ycar.s a new 
and intere.sting source of talc has 
been found in Marford county, Md. 

llie Buckeye Coasting Company, Lima, 
(J)hio, is iiKstalliiig new equipment to in^ 
crease its capacity to 400 tons a month. 
The new equipment includes a No. 3 
Whiting eupola, compressor for elevator, 
air touLs, sand blast, tumbling barrels, 
molding machines, etc. John Sonnenfeld 
i^ president, with Carl B. Limbert as 
vice president and Lou P. Stephens as 
secretary and treasurer. A steel foundry 
with electric furnace.'! is under contem¬ 
plation. 
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Cupolas Dekerve Attentita ^ 

HE cupola ia a oolnpatadvely iielt- 

ing medium and one soon learns to operate 
it in a fashion, getting results \^bich are 
accepted generally as .satisfactory. One of 
requirements of- the foreman of the cupola 
department is to handle laborers, and this frequently 
is the main consideration in picking the man to 
liavc charge of the cupola. Of course it is important 
that a man in such a position should be able to 
handle labor, but he also should have enough educa¬ 
tion to be able to appreciate the points necessary to 
operate the cupola efiiciently. If a foreman cannot 
be found who has both practical knowledge of melt¬ 
ing and the ability to handle men it is advisable to 
secure two men and place one in direct charge of 
the laborers and let the other supervise charging 
and watch the iron as it is tapped and poured. The 
latter sliould have at least a high .school education 
and should receive instructions from the company's 
metallurgist, so that he will know the reasons for 
the dilTerent reactions in the cujiola and what cause.s 
tliflercnt eli’ects in the metal. Such a man will be 
of little service at lirst, but in a short time he will 
sluAv a savings for his employer. 'JVained intelli¬ 
gence used a])out the cupola soon will improve the 
charging and melting practice in most plants. Some 
large companies which have .several foundries adopt 
the plan of employing high school graduates to 
supervise the cupolas and the head metallurgist 
is.sues bulletins that direct them in their work, in¬ 
struct them concerning details of operation and 
point out tile meaning of difterent rc.sults. 


CuHtinj'E Indispensable 

Q RACriCAlJ^y all modern human activity 
is based upon the products of metal work¬ 
ing ])lants. This statement may be passed 
as trite through frequent repetition, but it 
is doul)tful if its full truth is realized even by those 
who arc engaged in the foundry, forge or machine 
shop. Ill Belgium and portions of France much 
of the territory occupied by the invading German 
was reduced to a state bordering on the primeval. 
Factories were stripped, homes leveled and even the 
productive soil was swept bare of all which repre¬ 
sents the life and activity of man. Repatriation in 
many regions meant a buiUling up from bare 
foundations, and a creation out of elemental ma¬ 
terials. The inhabitants had been scattered widely 
tbrough the years of war, and maliy, blown by the 
wind of chance, had taken root elsewhere and were 
not attracted by the bleak prospect of returning to 
the devasted area. It is s^ignificant of the funda¬ 
mental necessity of foundry products, that in man^ 
cases casting plants were the first tp. be rehabili- 
taled. Homes, factories, transportation equipment, 
tools, macl^nery and agricultural implements^ all 
urgently needed foundry products. Even before 
tho.se who had been exiled began to find their way 
back again to that portion of the country which had 
been home, work was actively under way to re¬ 
build, equip and provide materials for the foundries 
of northern France and Belgium. A most interest¬ 
ing account of the re-establlshmcnt of one large 
industrial concern is presented in the first article of 
this issue. The restoratilili of- this plant is 
typical of many throughout the occupied territory.^ 
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Tra^ig’’Outloldk in^the Foundry Indiistiil 

o 


.EMANl> for castings which has steadily 
^ creased during the past few months now 
has become acute. Manufacturers driven by 
Urgent and immediate needs arc writing in¬ 
quiries broadcast or sending agents to foundries re¬ 
mote from their territory in the endeavor to secure 
cqough castings to keep their plants in operation. 
This situation is. most marked in gray-iron and malle¬ 
able lines. Tlie approach of spring has brought an 
unprecedented flood of construction work, which tlie 
public insists U|)on in entire disregard of the peak 
prices asked for all classes of building materials 
Manufacturers of plumbing and heating supplies are 
overwhelmed with orders. One large maker nf bath' 
room and heating equipment has advance orders for 
over 200,000 bath tubs, which will lax the capacity 
of the company’s several plants for the entire year. 
Automobile manufacturers instead of canceling con¬ 
tracts for castings, a procedure wbich was predicted 
by some foundrymen in the early winter, are doubling 
their orders where po.ssible and seeking untried souree■^ 
for practically all grades of castings ii.-^cd in making 
trucks, passenger 
cars and tractors. 

Agricultural im¬ 
plement makers 
are experiencing 
an unprecedented 
activity and state 
that this marks 
the opening of 
the largest year 
ever known in 
the manufacture 
of all kinds of 
farm machinery. 

Those who sup¬ 
ply castings for whaf might he tennerl lu.xiiries or 
more correctly nonessentials are unable to take up any 
of the overflow demand from other lines. Makers of 
piano plate, builders of soda fountain equipment and 
manufacturers of confectioners’ machinery are .seeking 
additional foundry capacity to make urgently needed 


Rail Buying 
Expected 


Pricei of Raw Materials for Foundry Use 



CORRECTED 

TO FEB. 23 


Iron 


Scrap 


No. 2 fouii(l-y, Vallpy . 

. .$42.00 to 4:t.00 

Heavy melting steel, Valley... 

.$27.00 to 27.25 

No. 2 fuiuid y, Biimlii;'haiii . 

.. 40.00 to 41 00 

Heavy meltini; bteel. PIUsIhikIi. 

. 28 50 to 29.00 

No. 2 fouiulty. ChlraKi) .... 

.. 40.00 to 42 00 

ffeavy lueltliiK steel. ni:ca;{<).. 

. 24 50 to 25 00 

No. 2 roiiiidjy. 

. 4:t. 00 to 41.00 

Store plate, t'htcuiio. 

. .15.50 10 26 00 

Rasir. Yalji-y. 

4‘; 00 to 44 no 

No. 1 cast, ('b1i’ii7o . 

. 42.00 to 42.50 

51all«ablp. Chicauc . • • 

4:t.r,o 

.No 1 cu.Ht, Philadi-Ipbitt . ... 

. 29.00 to 40.00 

Malleable, Buffalo. 

..41 2' 10 42.2.1 

No. 1 c.iGt. RlimliiKtiam . 

. ;i:t.0()to.l5.0) 



Car U'lieoLs. iioii. PiltHburub .. 

. 44.00 to 4S.00 

Coke 


Cai wheels, Iron. Chlcacu ... 

. 87.50 to 2H.OO 

(^onneilarillc found)y coke.. 

. . .$7.00 

Rallroiut ni.illeaMe, Cb:cH<ro... 

. 8;t.!>0 to 84.00 

Wise fOiinly rmindry coke. . 

. 8.2.' 

.ARrleTiltifial miilleable, Chtrugo. 

. 83.50 to 34.00 


is inflated and • Ihfe dipanswn of foundry,;' 

facilities may eventually. result in a general slackeninf^p 
off with the attendant reaction comparable to overf- 
production. 

With the return of the railroads tC^f 
private ownership, the long expected, ^ 
l)tiying of equipment seems imminent' 
'J'his will have a marked effect, both 
oil those fouiidrie.s which specialize^ 
on railway work and also indirectly 
upon oilici>, tlirough the witlidrawal of some, notablW 
ni.'illcablc sliop-s from the manufacture of rniscct^; 
laiKMUis castings to concentrate on railroad work. • 
li is stated tliat a plan is nearing completion which, 
will permit tlic early purchase of 2000 locomotives, 
and ahnut 100,000 freiglit cars to be allocated among 
the fliiVcreiit railway lines. The roads have been 
gatlicriiig their own equipment, making lists of rc-* 
quircnieiils and otherwise preparing to be early in 
the field in the rush for supplies which is expected 
to follow the return to private control. Car-wheel, 
.diops which for the past two years have been almost 

entirely inactivfft 
except for repaK 
and replacemei!||^ 
work, aivticipaw 
a heavy demand. 
The shortage du^ 
to meager re-' 
placements during 
the war, has been 
brought sharply, 
to focus by the 
tremendous rush 
of. business and 
attendant p r e s- 
sure on trans¬ 
portation agencies during the ixist few months. It is 
stated that the railroad.s normally require about 100,000. 
new freight cars every year to replace those which wear 
out in service. This figure is derived from the fol¬ 
lowing table sliowing the purchase of cars by the 
railroad'i during the five years preceding the war: 


castings. 

'file marked increase in different 
makes of small motors, washing ma- 
New Uaers of chines and other household machinery 
Caatmgs broiight a new class of small 

castings users into the market at a 
time when it Is most difficult to find 
foundries which can suimly .the needed parts. With 
all this, rush of .busine* a marked exteii.sion in the 
entire foundry industry is in full swing. 'I'hc ab¬ 
normal demand has been accentuated by shortage 
and nonproductiveness of Jabor to a ^grec which 
threatens an over expansion. It is commonly under¬ 
stood that when a manufacturer places an order for 
a great number of castings upon which be can re¬ 
ceive no assurance of time of delivery and little 
guarantee of prjee^ he duplicates his .order with a 
nuiUber of foundriesv Then \vhen his requirement-^ 
are.,covered by the ddivery of his order from one 
firm, he at once, will cancel the peeling. oniers with 
other, foundries. The||fris a basis for the opinion 
held by some foundr^en that the present demand 


l»i:{ 
J'Ul, 
I'nri. 
lint; 
110 7. 


.\d(led 

tO'i.UTO 

86.013 

88.254 

117.208 


. . 004 8ri7 

AicraiiP. 120.U91 

Ni’t Hild I l(Mi yr;i I).. 20.700 

♦FstiniafPfl 


fietind 

86.885 

96.985 

90.847 

100.996 

•68,850 

466.408 

01.384 


A slackening is noted in the demand 
for foundry iron, liy some this is 
Leas Call altrihutod to the realization of the 
For Iron delivery and 

the wish to avoid bulling a'market 
which already is considered too high. 
The slight recc.ssion in .scrap prices^is the result of a 
common agreement to di.sagrec between tlie dealers 
and foundrymen. The latter feel that scrap prices 
arc lx;yond reason. New York*quotations on nonferrous 
metals follow; * Copper, 18.25c; lead, 9.12j/^ic; tin, 
61.20c; antimony, lj.75c to 12.00c; aluminum, No. 12 
alloy, producers’ price, Sl.SOc and open market, 30.00c 
to 31.50c; zinc is 9.00c St. I^uis. 
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I Comings and Goings of Foundrymen 


G JIA R1 .KS A. DR K1S U ACll, 
formerly president and man¬ 
ager of the New JIavci! 
Sand (.\*., and CliarKs 

S. Johiisou, formerly western repre¬ 
sentative of tile same company, now 
are associated with the Standard 
Kquipinent Co., N<’w Haven. C'onii . 
manufacturer of cinder mills, or • 
crushers and pulverizers. The Staml- 
ard Equipment Co. soon will enter 
upon the manufacture of a line ol 
foundry equipment. 

William Ifragg has been made fmmdrx 
foreman for the II Wetter Mf^ Co. 
South 1‘iltslHiigh. Teim. 

( harles Hieder has heen appoiiited 
assistant inaiiager of sales in the rail¬ 
way department of the National Malle¬ 
able Castings, Co.. Cleveland 

L. 1). Kluver lias been placed in 
' charge of the newly established Detroit 
oflicc of White & Hio., Jnc., I'hila- 
dolphia producers <jf non ferrous alloy 
metals. 

John D. (ireen, seerelary of the 
Detroit Stove Works, Detroit, has re¬ 
signed to become vice pre.sident and 
general manager of the Kathhone- 
Sard Co., Chicago, stove manufacturer. 
- B. L. Weaver has resigned his posi¬ 
tion as steel foundry superintendent for 
the Vulcan Iron Work.s, Wilkes-Barre, 
Pa., to become as.sociattd with the 
Philadelphia Roll & Machine Co. plant 
of the Taylor-Wbarton Iron & Steel 
' Co., High Bridge, N. J. 

F, J. Ryan was elected president of 
; the Metallurgical Corp., FMiiladelphia. 

1 at the recent annual meeting. Other 
' oiheers of the company are S. R. Van- 
I dcrbcck, vice president: W. L. 'rayloi, 

! treasurer; J. L. Hawley, a.ssistant treas- 
I urcr, and S. II. Ourbackcr, secretary, 
i K. B. Thorndike has heen appointed 
sales engineer in charge of the New 
York ollice of the Phoenix Iron Works 
j Co., Meadville, Pa. A new Boston of- 
' fice has been established by the same 
: company with Paul C. Rogers in charge, 
j T. A. Martin recently has severed his 
j connection with the George H. Smith 
I Steel Castings Co., Mihvaiikee, and now 
is in charge of the installation of a 
new steel foundry (or the Eric Forge 
C6i, Erie, Pa. 

William R. (lummcre, who for a 
number of years was associated with 
t the Independent Pneumatic Tool Co., 
Chicago, again has joined that company 
and will be connected wdth the Pitts¬ 
burgh branch office. 

Paul V. Faragher, formerly con- 


lU'Clfd with llie Mt-lKm institiile at 
I'iltslnirgh, has accvpttd a po.siti(Hi in 
ihi- research kihotatory of the Aluru 
iniim Steel (’o. of .America, New Ken- 

Miint'iii, I'a. 

j4>lin I] K )sc lias been ai)i)niiited 
riiviimer o| the .\elna I'Diindiy 

.Maehiiie ( o., Warren; O. i\lr. Rosi- 
siiue has been associaled with tlie 

\’omi.i»>liiwn Sheet Tube Co. hi the 
engiiu-eniig department. 

I r. P. W’ingert, formerly general jiur 
chasing agt' 1 /i I nr the .American Brake 
Shoe X: lAnuidry Co., now is jiresideiit 
I'f the .\nurie,m ( i)mmo(litie>> Corp, 
organized to handle pig iron, coke, coal, 
irnii and sfiel iirntlucts, and scraj*. The 
olllice.s of ilic new company are at dU 
Church street, New York. 

D. C. J«mes, Limkenheimei Co.. wa> 
elected president of the Associated 
I'oiiiidnes of Cincinnati at a recent 
meeting. 'I'he ('ther officers chou-n 
wen- Neil ( I amonl, Worthington 
Pump & Maehinery Corp., vice presl 
dent; Gef»rge !•. Dana. Peerless ^^)nnd- 
ry. secretar\ . and M. A, Lammers, 
('iiicinnati .^teel Castings Co. treasurer. 

W , h'. 'I'routmau, president, and R. 
W'. 'I'ener, lieasurer of the Braddock 
Mfg ('o.. Biaddock, Pa., retired re 
ceiitly comchleiit witli the .sale of that 
comiiaiiy's jilant to the W^ilson-.Snyder 
Mfg. Co.. Pittsburgh. F. Sullivan, 
vice president and engineer, also re¬ 
tired on March 1, while 11, L. Camp¬ 
bell and I*'. B. McConnell, other officers 
of the coinjiany remain with the new 
owners. The Wilson Snyder Co. manu- 
faclnres pumps and eciuipnicnl. 

M. 1^'. (iartlaiid was elected first vice 
pre.sidint of the Davton Malleable Iron 
Co, Dayton, ()., at its recent reorganiza¬ 
tion meeting, which re-elcctcd J. C. 
Haswell presnlent. Mr. HaswcU clo.scd 
hi.s annual report with a tribute to the 
late Samuel W. Davie.s, who was con¬ 
nected with the company for more Ilian 
30 years, recently as vice president. 
Other olllicers elected at the meeting 
are: Vice president in charge of sales, 
H. D. Hunter; vice prc.sidont in charge 
of operation, W. B. Runyan; secretary, 
W. H. C'assel; treasurer, Adolph Heinz. 

Col. John Roper Wright has re¬ 
ceived a baronetcy at the hands of the 
king of England. Most of his acliieve- 
mcnt.s have been in connection with the 
steel trade, largely in South Wales. He 
commenced his career in Soho Foundry, 
Preston, and as a young man on the 
stall of the late Sir William Siemens 
carried out all of the experiments for 


the mamifacliire of open-hearth steel 
by the Siemens-Martin procc.ss. Sub- 
-ecincnily he went to Swansea and de¬ 
veloped the process commercially. After 
being associated with several .steel com¬ 
panies an amalgamation was effected 
in 1S04 of IC. JA & W. Baldwin of 
SbMirporl, Wright, Butler & Co., Alfred 
Baldwin tSr Co., and the Blackwall Gal¬ 
vanizing Co. into Baldwin's, Ltd. Since 
l‘)t)8 Colom-l Wright has been chairman 
nf the latter company having succeeded 
tile late Alfred Baldwin. Colonel 
Wright is a director of several other 
comjianies. 


Tracc-s History of Iron 

Dr John G. Unger, head of the 
hiircan of research of the United 
.Stales Steel Corp., was the chief 
speaker of the regular monthly meet¬ 
ing of the Pittsburgh Foundrymen's 
association. Dr. Huger substituted 
for l.oiiis K. Endslt'v. [)rnfessor of 
mechanical engineering. L'niversity of 
Ihtlslnirgh, who was to have been 
the principal .speaker, hut who wa.s 
unable to be present on .iceoiiiit of 
illness. 

The speaker claimed that the dis¬ 
covery of iron outdated that of cither 
gold or silver, a.sserting that au- 
liiority existed for the belief that 
F.noch. son of Cain and grandson of 
Adam, actually discovered iron in 
the ashes of the smoldering camp 
fire.s along the bank.s of the Euphrates 
river. Dr. Unger traced the history 
of iron, both from a geological and 
chemical standpoint, and ventured the 
prediction that not only would the 
country soon be using ore of much 
loNver inetiillic content than that now 
ii.sed, but that within UK) years, iron 
would he .supplanted b> some allov 
derived from clay, containing iron, 
silica and ^>a1umina, which he said 
would be a third the weight of iron 
and posse.ss higher |)hysical properties 
than iron. 

Montfort Jones, professor of eco- 
noniic.s, University of Pittsburgh, gave 
a talk on the foreign exchange situa¬ 
tion, in which he pointed out the 
dangers to foreign trade unle.ss the 
present rates were soon adjusted and 
also' the possibilitr of the reshipment 
of American products to this country 
because of the big premium which the 
American dollar now command.s in in¬ 
ternational exchange. 
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New Truck For Foundries 

A new gasoline truck for hauling cast¬ 
ings, cores, molds," sand, and other 
burdens up to 2500 pounds weight has 
been placed on the market by the Clark 
Tructraclor Co., C hicago, Ill. This ma¬ 
chine is designed to operate inside the 
plant buildings as well as outdoors, at 
speeds varying from Yi to 12 miles per 
hour. It is narrow in construction and 


so will run in aisles and within a verv 
limited operating space. It acts as both 
a truck and tractor. Foundries u.sc 
this machine in the core room, stock 
rooms, sand piles and for general plant 
haulage. Bodies of various types are 
furnished for carrying the load. All 
bodies will carry a lJ/ 4 -ton load and 
cargo bodies have a capacity of otu 
cubic yard of bulk materials such as 
sand, etc. A truck unloading sand is 
shown in the accompanying illustration. 
The machine is run on three wheels, and 
is steered frcnii the rear by a single 
wheel. The load is carried over the 
two front driving wheels. The driver’s 
seat is over the engine facing the load. 
The four-cylinder engine is carried abt)\e 
the single rear wheel. 

Combined Sand Mixer and 
Magnetic Sepafator 

An installation, designed and built 
by the Dmg.s Magnetic Separator Co., 
Milwaukee, is shown in the accom¬ 
panying illustration. The equipment 
which includes a sand mixing and 
riddling system with a magnetic sep¬ 
arator, is strong and ruggedly con¬ 
structed. It is mounted on a platform 
at a sufficient height from the floor 
to allow the screened sand to be piled 
at a point on the floor from which 
it can be removed by barrow or grab 
bucket. The box or other receptacle 
for catching the refuse is also locat¬ 
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ed on the floor level. It u.sually is 
provided with handles by which it can 
be lifted by the crane and conveyed 
to a car or truck employed for trans¬ 
porting that kind of material to the 
dump. 

By referring to the illustration it 
will be noted that the complete ma¬ 
chine consists of a feed hc)pj)cr, a large 
revolving screen and a magnetic pul¬ 
ley with .suitable motor, pulleys and 


belting to drive it. The feed hopper 
which has a capacity of d or 4 yards 


board.s and deflection boards to, pre¬ 
vent any of this material from falling 
upon the lower belt which is shown in 
the ilhI^tration. 

Under the ordinary system of cut- ' 
ling over sand either by hand or 
mechanically, none of the foreign ma- 
tcrial is removed unless it. happens. 
to he quite large and cannot be ig- , 
nored. It is claimed for the mag- J 
netic iieparatcir that it screens all of ' 
the sand and leaves it in condition, 
for molding purposes; that it cHm- 
inates all the coarser material anil ‘ 
while this latter is pa.ssing over thej 
magnetic pulley it reclaims all the- 
iron which may have found its way ■ 
into the sand during the day. Clamps^ ^ 
gaggers wire, rods, slings, chills, smalt 
castings, pieces of .scrap arc all sal¬ 
vaged while the burned cores, brick¬ 
bats, etc., are discharged into an iron 
1 ) 0 \ for final disposition on the dump^ 

Make Ladle Nozzles in 
the Core Room 

(Cniic/Mt/ivf from page 199) 

A is fastened to the rod in the. usual 
way, as shown at /i. Two burnt fire¬ 
clay sleeves are then put on the rod! 
aiifl the whole covered with a flred^y 
wash after a nut has been screwed 
on the other end of the rod with a. 


is situated at the head end of the 
screen and is kept .supplied with ma¬ 
terial by a grab bucket operated by 
an overhead crane. The perforations 
in the screen arc aijproxiniately Vi- 
inch ill diameter so lliat the act of 
passing a pile of sand through the 
inacliine is equivalent to pa.ssirig it 
through a K'-incIi riddle. The mag¬ 
netic pulley situated at the discharge 
end of the screen 24 inches wide 
and 18 inches in diameter. 'I'lie bell 
for conveying the refuse away from 
the screen is provided with .side 
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cotlai' between it and the clay sleeves. 
The hole in tlie end of the stopper 
is plugged with fireclay. 

The iioz/lc, which is the special fea¬ 
ture of this combination is made in 
the core room on a squeezer machine 
It is formed of fireclay mixed with 
a small amount of sand. The nozzle 
is hakey at the same temperature as 
cnre.s, and so is not as strong as if it 
were burned at a higher temperature 
'as arc the nozzles sold for the trade 
in general. This tiozzlc is reinforced 
with a cast-iron ring, one of which is 
I shown at ( in the illnstralion on 
page 199. The noz/le, shown at 
I gives a view of the side to be supported 
by the cast-iron ring. In the center 
of the illustration the mold for ca.sting 
I the rings is shown. This is made of 
cast iron and many rings can be cast 
in a short time as the metal sets 
almost immediately and the mold then 
may be emptied and made ready for 

i another casting. Underneath the mold 

\ may he seen one of the rings and a 

I' pile of metal which has dripped oflf 



SMVI.I. S\M> RI.\ST CABINBT F()« KOfiS 


temperatujtc. The .*pil(¥t in¬ 

stalled to prevent destruction of material 
due to caretrssness^or inability on the 
part of the operator to estimate w^hat 
temperature is being carried. The fur¬ 
nace is provided with a shelf in front 
and the door is balanced by counter¬ 
weights to keep it open. When on high 
heat, the furnace requires 4 kilowatts to 
h. ing it up to X50 degrees Cent. 

(Cabinet Type Sand-Blaet 
for Cleaning Rods 

\ cabinet equipment recently produced 
by the Pangborn Corp., Hagerstown, Md., 
and shown in the accompanying Illus¬ 
tration is devised to sand blast vari¬ 
ous shaped rod.** from 5^ to j^-inch 
in diameter. The device embodies' 
novel features of continuous opera-j 
tion with hygienic construction for the, 
protection of the operator. The blast-1 
ing chamber is entirely enclosed, and 
therefore the machine may be operated 
in the vicinity of machine tools with-i 


' the mold from time to time as it was 
poured. 

New Electric Heat-Treat¬ 
ing Muffle Furnace 

An electric furnace of the muffle type 
for baking vitreous enamel, hardening 
and tempering tools at temperatures up 
to 850 degrees Cent., has been devel¬ 
oped by the General Elec¬ 
tric Co., Schenectady. It 
consists of a furnace cham¬ 
ber with a control panel pro ¬ 
vided at the front. The heat¬ 
ing element which i.s mount¬ 
ed on the outside of the 
muffle and covered with in¬ 
sulating compound i.s placed 
so as to give an even dis¬ 
tribution of heat through¬ 
out the inside. The heating 
device is divided so Ihat it 
i.s possible to get two gra¬ 
dations of temperature, which 
for convenience are known 
as high and low heat. The 
former is used to give a 
high initial heat, so that the 
maximum temperature may 
, be reached quickly. In ordi- 
I nary operation this maxi¬ 
mum is reached in hours 
after which the low heat is 
sunfficient io maintain an 
even tetnperature. The muf¬ 
fle is mounted in a strong 
steel casing and the walks, 

' top, bottom and door, arc 
'’thoroughly insufated, thus 
decreasing the loss of heat electric 
I through radiation. The con- 


trnl panel equipped with a main danger of damage from flying 

line switch, a donhlc tlirow switch abrasives. A set of rollsj 

for high and low heat, and a red pilot and guides at each end of the cabinet 
lamp which acts as a warning to the drives the rods .at a uniform rate o 
operator when the furnace is on high speed through the blasting zone. The 
heal t'oniKMtions on the side of the feed rolls arc shaped to handle rods 
p.iiul arc provided to connect rheo- of any shape and diameter from 
stats when temperatures as low as 300 to % inch. I he stream of abrasive 
degrees Cent, are desired. These fea- enters the blast chamber through six 
tiires permit an adc<|iiate control of the projectors centering to the rod at a 

45 degree angle and acting 

• on the entire surface. The 

discharge is directed toward 
or into a small chamber that 
utilizes the rebound effective¬ 
ness of the abrasive. It is 
stated that scale has been 
removed from 54"hich dia¬ 
meter rod with 80 pounds 
air pressure at a speed of 50 
linear feet per minute. The 
bottom of the cabinet forms 
a hopper for storing the 
abrasive. The blast action is 
the suction type and individ¬ 
ual feedboxc.s, in plain sight 
oC the operator, supply each 
blast nozzle. Connection to 
an exhaust system removes 
disintegrated material. The 
cabinet is adapted for use 
with either sand or metal 
abrasive. It stands 69 inches 
high and occupies a floor 
C::! space of 45 x 51 inchte. 

> The K ii. & f! M. Roots 
Com Connersville, Ind., manit- 
facturer of blowers, contem- 
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Nickel Found in Alaska 

, , M 

Nickel ramcrals have geen found',at 
various localities ift Ahska, but none 
of the deposits has yet been worked. 
One group of these deposits is described 
in a recent publication of the U. S. 
geological survey, department of the in¬ 
terior, entitled “Nickel Deposits in the 
Lower Copper River Valley, Alaska,” 
by R. M. Ovcrbcck. The ore iniiierals 
are sulphides ^hieh have been altered 
by weathering. A selected specimen of 
this sulphide ore analyzed in the survey 
laboratory showed 7.23 per cent nickel. 
A number of rusty croppings on Canyon 
creek have been staked and assays are 
reported to show a small percentage of 
nickel. A specimen of sulphide ore 
from one of these croppings showed a 
minute trace of nickel when tested. The 
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extent ' probkble value of these de¬ 
posits could be deteitnmed only by care- 
'ful sampling and by some development 
work below the partly oxidized surface 
cropping. 


Moves to Philadelphia 

The T. W. Price Engineering Co, 
designers and constructors of steel 
plants and foundries, has moved its 
main office from the Woolworth 
building, New York, to Philadelphia, 
and its drafting room to New liruiis- 
wick, N. J. Until the necessary ac¬ 
commodations in Philadelphia can be 
obtained, the main office of the com¬ 
pany temporarily will be located in 
New Brunswick. The company will 
maintain New York small sales oflices. 



Purchases New Furnace 

The Standard Brake Shoe ‘. 
Foundry Co., Piiie Bluff, Ark., -hue j 
purchased a IJ^-ton electric furnaice^ 
from the Greene Electric Furnace Co.,.^ 
Seattle, and will install it with other" 
equipment in a new steel and con-1 
Crete building now under construe- j 
tion. The new furnace will'be use'dJ 
to supply steel for a new type cast- 
steel plate back for locomotive-driver ^ 
brake shoes, and also for general 
steel jobbing work. ^ 

The Westerly Brass Co., Westerly,tj 
R. I., recently has incorporated under, 
the laws of Rhode I.sland and plan'9 
extensive plant changes and additiona:' 
which will include compressors and 
electrical equipment. 


What the Foundries Are Doing 

Activities of the Iron, Steel and Brass Shops 


The Kork Island Mfi;. Co.. Hock Island, 111., ll 
hiilldinff an addition to llu foundry, 80 x 130 feel. 

IMaii^ are being drown for the erection of a plant 
for the Cooper Itraga Works, Ogdeiiuburg, N. Y. 

The Southern Ktore Worka, Inc., Itlchmuiid, Va., U 
reported planning the erection of a atovc foiiiidiv. 

The Cameron Store Co., Jllehmond, Va., haa wider 
eonalderulion the erection of a foundry. 

Capitalized at $!f0,000, the Peru nraas k Mfg. 
Co., Pepj, Tnd., recently was Incorporated hy Gmeat 
Theobald. Oaear Theobald and Jolin T, Knott. 

Fire recently damiiKed I he plant of the Alliance 
Brass k Bronze To., Alliance, 0. Hie pattern room 
and offlees escaped damage. 

Waldron & Van Winkle. .New York. Industrial engi- 
neera, will take bids shortly for the erection of a 
100 X 500-root foundry for the Windsor Foundry Co., 
Windsor, Vt. 

Tlie Magnetic Mfg. Co., Milwaukee, manufacturer of 
separators for foundilea and smeltera. Is liulldlng a 
plant, fiO X 120 feet. 

llie Enterprise Foundry Co.. Charles Ciowltn. 3127 
CMlwold avenue, Detroit, contemplates the croction 
of a eupola Inillding, 35 x 40 feet. 

The Stondsnl Steel Casting Co., 910 South Michi¬ 
gan avenue, Chicago, contemplates the erection of 
two buildings, each'70 x 250 fee^ 

The National Bronze k Aluminum Foundry Co.. 
2630 East • Seventy-nlnUi street, Cleveland, la reported 
planning the erection of a plant addition. 

dinar Owrsn, Charlee M, Robbins and W. A. Briggs 
an Uw liKOrporatan of the Owren Casting Co., 
AttlM^ro, Mass., Whldi was recently chartered with 
flO.OOO capital. 

Ghpltallxsd at 136,000. the Danbury Foundry Co.. 
Tw., Danhny* Conn., rceently was chartered bi 
R. J. HanslN. B. .IbDiln and W. H. Cable. 

Xbk Rene Bnw k COppar Go., Rome, N. Y.. U 
nUttM pbiuilng to make alterations to lU offlea 
MOM. . , 

Oi. %. Vsiuiay m named aiaoQg the tocorpotitoni 
of. tbi Bcaosay Stori Ok'. Gneiivtlla. 0.» which wai 
raemtly tneotoBrated wKh $75,000 oapItoL 

|IN[ 0. K. ^ Rapps Oh. lands^ Ky.. 


plans tbo erection of plan* additions, Including a 
foundry. 

Pinna are bcltiR prepsred for the erection of au 
fidditlon to the foimdiy and pattern qiops of the 
Ponionn Mfir Co., Piiiiionn, Col. 

Grcctlnn of a machine shop and foundry. Is 
reported being planned b> the lialllmoie Valve Co., 
Bnltlmore. 

Tlic Bniiiett Koiiriftiy & .M.ichlne Co., Lyons avenue, 
Iia'ington, N. J., lias bud pbiris prepared for the 
erection of an addition to its plant. 

Robert Pcrllck, brans founder, 194 Heed street, 
Miluaukre. has Incorporated under the style, H. Pcrllck 
Hi'ns.s Co., with a capital of $15,000. 

The Kcwancc Holler Co., Kewanee, TIL, Is luiUdiiii* 
seieral additions to Its plant, Ihcy are addili«i>s 
to the boiler tdiop and foundry. 

The W. M. ('rnne Co., Oarfleld aveniie. Jersey Cits. 
N. J., mnniifHctiirer of stmes lia.s awarded ii rontniet 
for I ho cn'ction of a plant to Include n foundry. 

The James T Clark ('o.. 70 Adams street, Newark, 
.N. J.. contempiutes the erection of an addition to 
11a foundry. 

The J. C. Klchman .Mf.;. Co., Bl.<ih and Wicomico 
streets, Haltimorr, Is plannliig the erection of an 

addition to Us foundry. 40 z 40 feet. 

Contracts for the erection of a foundry building, 
65 X 400 feet, an administration building, 60 x 00 
feet, a power house and a crusher plant, have been 
let by the SImbroto Stone Co.. Boston. 

Ibe plant of the Bridgeport CasUngi Co., Bridge¬ 
port, Conn., which was recently damaged by fire, 
will be rebuilt at once. Tlie new structure will 
cover 22.000 square feet. 

Hie P. D. Yules Machine Co., Beloit. WIs.. will 
start construction of a gray-lran foundry, 20H x 264 
feel, and also will undertake enlaigement of Hi 

macbliia shops. 

An addition to Its gray-iron foundry, 220 g SOO 

feet, Is being erected by the Kohler Co.. KobMr, Wti. 
An engineering building, 130 x 262 feet, It also 
being built. 

Capitalised at $10,000. the Behmiti Brags Foundry 
Co.. Columbiis. 0., recently was chartered by 0. W. 
8efamm,r Ed. Eebmitt, k F. Deardof. 0, M. Schmitt 
aii« C. V. Detooof. 

. Rrectlon of an addition to the foundry of the 

QiMiaft HmWm Co., :!lltdl«a, Vk.. I, aQMioi to 


lie started sliorlly. Ttic biiilduig will be IIS x SOO' 
feet. 

Plans are being prepared by the Ukey Foundry CKt;] 
.MiLskcgon, Mieh.. a branch of the Continental Molffpl 
Coni., fnr the erection of an addition to Us toandky;< 
which will pnictlcslly double the capacity of the plani. • 

The .Vortliwest Fnimdrles, Jnr., Villa and Valenti^ 
streets. Hoebester, .N. Y„ has hod plans prepiariBd M' 
the erection of a gro)-1ron foundry, 197 x 
Oearge .\. Hptzli*r is secretary and general OWilgcr. 

Plans arc being prepared for the erectHm Ut-iD', 
•idditlon to tlie plant of the 0. B, Oo.* NlW ■ 

Haven, Conn., manufacturer of eastings. The b^tng- 
vill be 37 X 110 feet. 

Maldsof k Aslilon, Troy, N. Y.. have been bi-^ 
cnrporiitcd to engage in tbo manufacture of Iron and' 
steel castings with $15,000 ca(dUl, by H. M. Adh 
ton, J. R. Me.Nary and J. L. Maldsof. 

Wie Patteni Foundry k Ifiqiilpinent Corp,. ^ Nmi 
York, has been Incorpurated with $10,000 •kiW.' 
Iiy 8. II. tKli,. .1. Strii, and A. U Roil, MS WUt 
moth street. ‘ ^ 

Capitalized at $500,000. the Lima Foundry A 
Maclilnc Co., Lima, 0., recently wal lncoi]Wlli$f^ 
under the laws of Delaware, by T. U Crotcmi. €/ H. 
Blaske and 8. R. Dill of Wilmington, Del. 

The Albross Co., Albany, N. Y., recently wit 
hicorporntrd with 135.000 capital, to thgage b 
foundry work, by E. W. Iseahy, J. Erickson and 
■F. A. W. Grieaau. 

W. J. Hickey, 119 Main street. Welland, Ont . 
haa been awanicd the contract to rebidld the phuil 
of the Welland Iron k Braas Co., which was recwMly 
damaged by Are. 

The llolfman Heater Co., Lorain. 0., ' 

recently completed the erection of a new plant, U' 
reported considering the erertton of a fowidiy addi¬ 
tion to Its plant, within the year. 

11. Kramer k Co., Inc.. 1224 West 1>senty-M" 
alreet, Chicago, is building a foundry, 127 x 269 
feet, a warelmuse, 30 x 83 feet, and an ofllcf 
himdlng. 58 x 06 Teet. 

Urn F,cl« Rubber Mold k Machine Co., Sandoky, 
0.. recently was ineoiporated by A, Bocen. A. 
Jeisa and others, and will establlih a plant. Itot] 
company Is eapllallwd at $10,000. 

. in)< Sully;.Brass Foundry. Ltd., ftoronto, Ont./ 
recently was Ineoqidiated with $40,000 capital, bfj 
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tieoreo II. Sedicwirk, John W. Pickup anil Jiimca 
Atfh.’aon. 

Tli« Cook-Uwia Foundry Co.. Greanaboro, N. 
bniu produuls. recently >ias InconKimtcd with $3L0,0()i) 
capital, iiiul pKuis are brlns prvpurcd for lh« erection 
of a plant, 40 x Tr* feet. 

The Independent IJrasa Wurkg, (Vritu and Wulnul 
Mtreets, Loiilioille. Ky., has rlnsiMl :i cimtnict for 
the erectiun of a hullding to Increuse Us roiindry 
atwee. 

The Monl-Clarc Foundry Co. lMillarieU>hl.i. recently 
was Inrorporated with $5lT,0t)0 rapital, by I'l.irc M 

Bortori. 114 Park How, Horace K. k'nck. 80d South 
Forty-ninth street, and Ihitidol[il) Sailer, 02M ('hestiiut 
Ml reel. 

hoi’al capital at M'lw,iiiUc 's orKsiiil/. n« the Ameri¬ 
can Foundry whlelj wdl he lueorpiii.iletl with 

1100,000 rupltal. It is rc|K»ited iiliiri.s .ire being 
prepared for the cri'cllon of n auiy-iUMi l«iindr> for 
the pimlurlInn of llidit caHtlnira. 

The Buckeye Brass .Mfg. t o. Hairy SrUer, 
pn'Mldent, 0410 Hawthorne awuiM*. Cleiehind. Is hai- 
Ihg plans drawn fur the erection of a furnace loum 
and foniidry. HO x llo feet and 7‘» x 77) feet 

reapectlrely. 

Aniiuimeenieiit has been made that the Ihirile 
Creek Jobb'iig Foundry. Battle Cieck. Mieli, which 
was fornierly located at (Salcshur.;, Midi . plans (u 
enlarge Us foiindiy and Inst.i1l cupola to melt 

12 tons per hour. 

Tlie ('olunihia Sanitary AHk. Co., UmlMilie. Ky , 
maniirnctiircr of tiathtiibii. phimhliiK rimnIr. etc.. h.ii 

tripled Hr stork to $,'{00,000. and ha.s announced 
plan? for duuhllng Hie caiiaclty of Its rouiidry and the 
other departments of its plant 

Tlie Illtnola .Malleable Iron Co., which purebased 
a 43-acrv site at Loiiiavllle. Ky., has not done 
anything with Hie property as yet. but Is reported 
planning to go ahead with the erection of a large 
plant hi the spring. 

The South Side Malleable CastinKs t'o., Knurteenlb 
and Wlndlake streets, Milwaukee, Is making Improve¬ 
ments to Its plant. The most Important Items of 
new equipment to be Installed are three 5-ton charg¬ 
ing craiicg, and a craiicway mcr the furnaces. 

The Valley Iron Works. .\ppIcton, Wls.. which 
doubled the al'sc of its foundry anti machine shop 
du^ the war, Is erecting fiiither additions w'hldi 
will increase Its capacity about .ID per cent. Some 
eontractf for additional foundry and machine ihop 
equipment are being placnl. 

Formation of the (iartlaiid naaweU-Hrntschler 
Foundry Co., at Dayton. 0.. lias hmi announced. 
The company will take over the complete foundry 
organization of the Flatt Iron Co., according to 
fWorts from Dayloii. (jordon S. Itentschler is bead 
of the new llrm. 

The Olympia Fouiulry Co.. Olympia, Wiiah.. recently 

was incorporated hy W. L. PlillHps, William Allard 
and othera. The company for the present wlU eiig.ige 
in the maniifactun' of gray iron castings, iiut plans 
to 111 let' on acht the manufacture of l(ra.Ns cast lugs 
to Its line. 

nrajdl^h'nf^ry & Foiindrlrs, Ltd., RnickMilo, Out . 
has bemi hicorporafed tu carry on l)usincs.i as ir.vi 
fmmders. steel makers, etc, with $2'»0,u00 capital. 

The company will start work the spring on the 
orectfon of a foundry. D rectors of tlie company 

arc: James C. Gaidner,. George K. Piirkis. Joseph 
K. A. Lalng and others. 

Contract haa been awarded for I tie crcrlum of a 
foundry for WiimnLs, White k Co.. Moline. Ill The 
building will be 150 X 325 feet, with a covered 
material hay. 400 feet long. The Clement A. Hardy 

Co.. Chicago, Is arttui^.asi consiiltbig engineer on tlie 
^^jec4, has ptFchased the necessary btriiclural 

Robe Pipe \ Foundry Cfi. has been organizcil 

''jrt ‘tTiottanooJa! Tenn., with a capital of $200,000. 

' to eDiita In the manufacture* of soil pipe and 

. pAumhtdg supplies. Incorporators are former. Couu'y 
^ lodge WlU .Cummings. R. K. Rab^. CUirord Frya^ 

' W. II. Cheney and T. Pope Rhepard. Work on th^ 

; erection of n new plant will he started at once. 

\ It will employ about 130 men. 

1' The New Process Copper Castings .Co. recently was 
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Incorporated under the lawy of I^elawkn! with a 
capital Ilf $100,000, by Joiin MeUor, president; 
James Smith, vice president and gehcral manager, and 
Joiin <*. Bnimer.' secretary-treasurer. The company 
Will .engage in the maiiuractive of bronze* and cufipcr 

cnsilngH, s[icclallziiic In rasthigs fur lilast furnace 
cMiiipmcnts. 

'Hic J 1. Case Plow Works I’u, Hicine, Wls. Is 
wi'cfing two roundries and a w.in'imiws as AdUUloiis 
to Its plant. 'Ilie gr.*)y-iroii futuidry is 120 x 3ti0 

le'*t. Hie malleablr plant, l‘iO x .HOO feet and the 
«.irelniu<e. 122 x 140 feci 'Oils work is In charge 

of Folia & Brand, ('onway biilUIh\», ('hlcugo, urcld- 

lecK iiiid eiiginwrs (’. D. B.dwcll Is engineer in 
c'barF'c of niiilnteniuiee for the eoijipan) 

Tlic .Nation.'il i’armlng M.u'liiiiory, Ltd., A1oiitmagii>, 
(Itic.. winch recently acquired tiic idant of th" 
Gciicral Car Si .Machinery Walks, will build extensions 
to the pl.int. and iiist-iill new cipiipiiiciit. The cum- 
iwny will continue the iiiaiiiiracturi' of ivtcmn eiigl'i«;B 
and boilers. s.iwiiilll and wondworkliu; machinery Hi*' 
will also operiite steel, iron, br.iv) and liMRiiniim 
fiiiindriis A ‘•mall rollbig mill ‘.s among Hk’ lin- 

prii\eiiicnt.s 

rile Alloy Klectric Steel C.islmg Co . wlilch was 
m-critl} Iiicu;|iiir,iti'il at Coliinihiis, 0 , ullli ,$.{l)0,(lUlt, 
plans to erect a plant at Warren 0., foi llie maini- 
fuclnii' ot aittnimilnle p.irts and general eabtlngh. 
The pl.iiit will be eiiuipped with S'lmil electric fiir- 

iiaces Tlie first building of the pmimsed phiiit will 
be 110 X 20ft feet. ,ind coiistnictioii will be started 
alioiit Aiiril 1 Jaciib t'ovey, .Massillnii, 0 , and hl.s 
140 .vons, 11. L. Mild J. S. Jr., are behind the prujcct. 

I’ontriMtftis have stiuli'd on tlie erection of a 
foundry, to be ilevoted exriusively to Hie maiinfuclure 
of high grade light and medium weight roniniereiul 
Ktay-lroii rnsibiss for the Aibance Hastings ('o., 
Goshen, hid. The llist unit coiiskstb of a molding 
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room, 70 x |9G ftot, wlRi eoto mipola nwm. 
blower nm and pattern aftmage roMn ad^tDiog the 
main fdbndiy. . .Ilw company recently i^i bicotpbfated 
with $90,000 caplHL . S. B. Beliiiclit ts- prcyldeQl 
and treasurer of tile compHoy. - 

Ute RhAwInlgan FowHlrles^ lAd., Bhawtolgan Falls, 
has acquired the 'elmarle, furnace plant tf 
Rra.ser ilruee. 4b Co., us well as the Iron foundry 
foimerly 0|w*rate(1 by Nonnaiidlir Urns. Additions ta 
the pliint lire uifder contemplation, and an^ngemcnti 
a^e being made fdr rarrying om^Jinu foiiiidry won 
and I Hitting a special grade of Seralsteel coatings oa 
tlio maikyt." *«. i;. McfTnrineF Is president of the 
lonipany^ W.- G. Daioicey, vice president, and C. M. 
Hall, secretary. . ■ 

KrectMNi of a Rray-lroii foiimliy, 100 x ICO feat. 
:ia an extenslun to tlie |tlanl of Hin Dominion Rtool 
rrodi)ct.s t'o.. Ltd., Brantford, Out., lias been started. 
The foundry will he equipped, with Hie most modern 
fumidiy equipment, inrliidlug a- 20*^n air fumaea 
and two enpolaR. Tt is. existed the plant will be 
ri'oriy for mwupiitJon .some time TLA March. The output 
of this plant will consist of a' general line of cast- 
ings; Killiug mill eijuipiuent,-* rollk, nibber working 
m.ichineiv. rubber mill and calender rolls, cores 
mid molds. 

1r.i L. Hoiightnii, Toledo,, (>., formerly president 
.ind gciieirtl m.-uiager of the Maumee Malleable Castings 
t'o., Toledii, t). bus organized the Ifoughton Alalleahl* 
Castings Cii., with an aiitborizeif' capital of $.500,000, 
mid will locHte In Toledo on a RfT-acre tract. The 
construct ion of the fliHt plant, unit will be started 
early in March. Tills building, wlUch will cover 
aluHil 1.10.000 square feel of Ifoor apace, will house 
three 2.5-tun air runiaces, sore and annealing ovtns. 
Tlie buildings will be of aleel and glaM construction, 
tiiid contracts for new equipment will be let shortly. 
'Die office «f the company Is at 00.5-660 Spltxer 
building, Toledo. 


I New Trade Publications 


INDI'STKIAL PIl'ING - A Iwioklet, entitled “Inter- 
Related liidnsirlea," Is being circulated by Grlnnell 
Co.. Inc., PriHldence, H. I , In which a brief story 
of 7U years iievelo|imeiit of several lirter-related In* 
dintrles, fmiHled on hidiistrlal piping. Is given. The 
booklet Is lutervstlng am) contains a iiumbtu- of llhis- 
Irations of the company's various plants. 

P.N'KCMATIC TOOI,S.-The ludvpendsiit Pneumatic 
loot Co., CTilcago, has is.Hiu‘d a circular, describing 
Its pneumntic tools. Ilie circular points out that 
the drills are the only ones maiiiirMclun'd hi thl.« 
nniiitry luring Corlks Viiheg. mid also stales that 
they lime one piece pre.ssed steel euiinectlng rikN and 
|) stons Itoller beiiriiig'^ on c.ieli end of the eraiik 
'*bift n*rtit<e friction 

BrCKKI'K. Tlie Iiiduslrial IViirks. Hay City, Mich., 
IS elreulnt big an ilbisliated htniklet, in wbteli ohm- 
shell buckets, wblrli it mmiur.ietures. are desrrlbeii 
and iUnstr.-itcd. Iliese bnekets h.]ie harrbneii steel 
biis)iing.s 111 lower imds of oonnedlnK rods, steel rope 
guard extend ng completely iiitiiind power wheel to 
prevent fouling of the closing line; large iMsivy ponei 
wheel, Inished; hard alloy Ntcet idler slieme, bushed, 

closing line, guarded agiilnsL rhalliig: opening line 
does lint enter bucket and steel stiaft bearings. (Hher 

parts of the buckets are deserlbcd. lltiiKtratIons siiow 
the burkels In actual use. 

M.L0.Y HTKFI.S.- The Climax Molybdenum Co.. New 
York, has puhlltdied an Illustrated bmOdet, in which 
the develofiment, h'story, use, etc., of molybdenum 

steels, are giteii. The booklet Is profusely lIliMtrsicd. 
and eonl.ilns a iiunilier of Interesting tables, and other 
dtita showing tensile strength, physical pmperlles. etc., 
of (he various molylidemim steels. According to the 
booklet, molybdenum docs not volablltxe nor oxidize 

out of the bath and the metal can lie Introduced Into 
steeltos easily ss any other alloy. Melhods of makbiR 
molybdenum steel by the open hearth * ani^ electric 
hirnace processes are ghep In the booklet. The booldet 


Hhnuld be of hitmut not' only to Steel markers, but 
steel products manufactiirera as weH. ' Accqidlng to 
Hie booklet, befetw publication of the .data, which' It 
contains, the coopniv sulimitted all data to oiflclaLS 
and metallurgists of some of liie lanfest alloy Heel 
maniifaeturera and consumers in. Hie country, tci pass 
on the statements. 

CIIIMNRYH.—All lUustratMl booklet has lieep pub¬ 
lished by the Portland (Vmeiit vsoelation,' in' which 
concrete- chimneys for yse at industrial plants are 
ilescrliicd and llIiMfraled. Tlie Illustrations , show 
i-himneys at the plants of the Havana IHHway/Light 
& I'owtr Co., Havana, Cuba: I’eet Bros. Mfg. C6., 
Berkeley, CM ; the Mliuii’sota By-l*rodiK*ts Coke Co., 

St. Paul; the Kxcelslor Motor Mfg. & dup^y Co., 
(hirugii; tlie Bniwn Shoe (*o., Bt. fxiuis; the Bun- 
s'de, III., siiiipH of the lUbmlM Central rallipod, and . 
the Hagaiiosekl (*opper Co. smelter al Sagabosekl, 
Japan. KiiHi Illustration Ik accompanied with dhnea- 
sloiis niid other data. 

l*YRHMI'}TKHfO'--Tlie Blown Instnimont Co., Pblla- 
(lelpliiu. ha.i piibllslicd iin SM-pnge illustrated booklet 
111 which py'iometerv are deserlhed luid IHustrated. The 
iiyronieter rons'sts of a tliermo-eouple and' a galvano¬ 
meter. The theniio-couple Is fngned of two wlrek of 
dilTerent alloys, Juliied Ht one «iid, and wh«B tllla 
Juniilon is heated It generates a small cun^piit -ol 
elertricity, Tlie eurrent Is snrQcfent to operate ah 
electrical Instniment or mlNlvoltmeter. As the 
temperature of the Himno-coiiple risci onfLialls, the * 
thermo-electric cm rent Increases or .dcereiBeii-^^qiid b 
IndlQBtod on the Instrument In dei^s ^hrenhcltj 
CcntrhRnifle or In millivolts. ' Ihe use oC*t^'b teelf^- 
nient id heat treating plgnti^ bhet funmcee, 
plants, ceramic Itlliti. reiHeni plonie, for "finding -the 
ror^ temperatuTP of metal dn.foumMn, and 

in earfons other Industrial pHuvts > described. The 
conslnietlon of the varloiie ’typee of pyrametoib and 
their acceworlpa an deier^ and Uluatated In -detoP. \ 



GeiriiiiaiL Foundries Face Big Tasks 

Output Is at Low Ebb Due to Lack of Raw Materials and Labor Factors—Great 
. . Steel Foundry Expansion Dunng tbe War—Mechanical 

Equipment of Plants Is Complete 


X T HAPPENED to be the 
privilege^of the writer to at¬ 
tend a meeting of the Ber¬ 
lin section of the Verein 
Deutsche GsMsefcifachleute — literally 
translated. Society of German Foundry 
Specialists—on the evening of Feb. 19, 
1920.. It t<}0k place ^ in one of the nu¬ 
merous large committee rooms in the 
splendid , building of the Verein 
Dent'seher Jngci^icure, which stands in 


BY H. COLE ESTEP 
European Manager of The Foundry 

Berlin alongside the famous Branden¬ 
burg gate, in these days the scene of 
revolutionary uprisings. Had any other 
Americans interested in the foundry 
business happened to have looked in 
on this gathering at the same time, 
they also probably would have been 
impressed by the tremendous contrast 
between the orderly, even commonplace, 
procedure at this meeting and the real 
state of aiTairs, bordering on chaos, 


surrounding the German foimdry in¬ 
dustry today. They might also have 
come to the same conclusion as the 
writer, that there is even yet oppor¬ 
tunity to reconstruct the business of 
producing castings in the realm of the 
former kaiser on a basis approximating 
its previous prosperity, if industry can 
only be given the right of way, and 
political disturbances checked. 

The subject under discussion at 
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German)' Developed Enormous Steel Casting Capacity 


0 BUTTER iMjiuurr h oj}t'ri'd u/ the trcmcn- 
drus industrial effort />«/ tf>rlh hy iicrmuny dur- 
in if the elosinn years of the ^eor than is furnished by 
a careful study of the (tnnetli of steel castiiuis f'rodue- 
lion duriih/ the period from until the nnnistiee. 

In 191.^ Ciernuiny’s annual production of steel eastim/s 
of all (lasses as aiven h\ Mr. I:step\\ fujures, vi the 
accnnipanyiiuj article, was tally .U.O />»/■ iciit of the 
total shown by the leport i>f the .Imeriiaii fron and 
Steel instilule. Ihinntf the suncedino years of the 
7 oar, althouifh .tnierican steel rastint/s production tons 
imreased to a marled deiiree, the (iennan output in¬ 
creased at a (/reafer inte until finally in V)\7. when 
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the last supienie elftn-t was made lo crush allied oppo¬ 
sition, the produition of till classes of steel casliiijis 
in (iCiinanv encciled the Jmeriran total by 2.1 per 
leiil. The larife oh lease in aenl-steel cashnijs was a 
feature of lierniait .\leel foundry activity as is noted 
in Mr. Estep's analysis The .\ome condition held true 
in .-tmrncan pracliic. uv the lonibined production oi 
arid open-hearth and besseinei (aslniffs in sui- 

passed the output by 52.2 per lenl. Tnriher, the 

open hearth produetion foi that year in jlmeriea e.i- 
Li’edrd all prevuni.s leiords. .1 detailed and ijraphii 
kompai h\oii of the steel foundry arthufy of the lWi> 
nations may be made fiom the tfdlowino table: 


Acid Ofieii'Hearlli and Bcsscrrrr Total Steel Castings 

(luiipjrlsDii 
uUh Ami'ru'tin 


VllH'l llMll 


Viiii'i umii* 

(ii'rniaii 

mil put III 100 ' 


IfJ" 5 .sn 

l.Ti 0 . 71 l 

,?ri 7 . 10 li 

.14 0 


s->.s :{7 

li'i'i ‘Jii; 

•it) l.;tOM 

li.l 

lb i. 711 .'' 

IT. 1)11 



74 0 

ilT.TiS 


I.'i 7 t. 7 ii:t 

1 i 7 'j.::o.-i 

S')!) 

•<rT si.ii 

.sr> ri«;“i 

1 . 111 . 4(17 

1 . 171 .«lfJ 

10-2 1 

r'Ci 7 ‘>t 

T'li.m- 

J 


ill 1 ) 



meeting allondeil by the writer was the 
reclamation and ntilizatinn of foundry 
wastes sncli as spent sand, KauRway 
spillings, v\astv‘ im-lal in the cupola 
drop, etc. the presentation 

of the paper which dealt with tnis 
subject, there was more free discussion 
and consideration of techniiMl details 
than fre<|neiitl}’ lakes place at similar 
assemblages in tlie United States. Since 
this (lerman orKani/ation deals ex¬ 
clusively witli the terhnical side of th.^ 
fonmlry business, there was scarcely 
anything in the regular program to 
ililterentiale the meeting from the 
thousands vvliich took place in (iermany 
prior to the war. In fact a fleeting 
impression was given of the old pow¬ 
erful Germany, hut this impiession was 
])urely on the surface. One does not 
have lo delve very deeply into Oerman 
casting manufacture at present to dis¬ 
cover the tremendous changes which 
have resulted from the war, or to 
\i.sualizc the huge problems which must 
he solved before orderly production 
can be re-cstahlishcd on a profitable 
Itasis and a normal output again attained. 


German 

Table 1 

Steel Castings 

Output 

From Oflicial 

Statistics of German Foreign 

t'lie Ur 

Office 

fill Ion JJlI'i It 

F'oinilit 


•Mi'lnr tons - -- 


Haste 

Arid 1 

Year 

.<ieel roaiiiiRR 

steel 

lai.'l. 

. 253.587 

109,329 

11114. 

. 210.845 

87.243 

Ill IS. 

.4(il.8Ui 

198.213 

ion;. 

.Tfir.noij 

430,703 

1017. 

. (jijii.si: 

S2S.H.37 

1018. 

. 5.50,01(1 

750,200 

•mill. 

. 200,000 

.375,000 

*R8tlma(rfl. 




\t the present tinu- tlure are np 
pioximately 2700 iron .uicl steel found- 
lies in (iermanv, together with up¬ 
wards of 4000 iionferroiis metal shojis 
The latter figure iiichides niau\ ex 
cecdiiiglv small establishim iits. or Miore 
correctly ’lUiior deparlmeiii^ of small 
machinery-building plants. L'hese fig¬ 
ures were unolliciallv ci'inpiled b) I)i. 
!•!. Leidig, dircct(»r of the DeutsJies 
tiicsserei V'erhande.^ oi (lei man l"oiiiid 
ry socieh. 

The distribution nf (iriiiian) \s iron 
and steel foundries is sIuumi on the 
iif company ing map. I'hg. 2. which was 
prepared by the t lerman govemment’s 
forngii otfice for its own use in the 
peace negoliatinns. the surreiidcrcil 
and oecupied areav .iie shaded on this 
maj). The gn.at coiiceiitiMtion of iilants 
ill the .vicinity of t.ologne and Diissel- 
dorf on the Rhine is cleaily indicated. 
It is in this district that mo.st of the 
large plants are located, and the truth 
of the statement that some 20 per ecni 
of Germany’s foundry capacity has 
been pernianenlly or temporarily sur 
Tendered is evident from a study of 
the map. The chief foundry centers in 
unoccunied (Iermany are Kssen and 
nortmnnd. together with Hamburg. 
Iterlin, Leipzig and Chemnitz. 

nnring the war, according to the 
aiilhority previously (jiioted, the num- 
her of iron and .steel foundries in 
(iermany wa.s increased by about 500, 
or 2v2 per eent. 'fhis by no mtaiis, 
however, mca.sures the increase in ca¬ 
pacity, particularly in the steel foundry 
fitld. The latter is much more graphi¬ 
cally shown in Table I, which gives 
the production of acid and basic steel 
castings during the past seven years. 


It is believed that llie.se iignres have 
iiut been previou.sl> published. Tliev 
are oflieiTl and represent a startlingly 
iiitcresting develi>pment \s the table 
sliow.s, the oniput of acid steel castings 
in 101/ v.is 7()0 tier cent nf the ton 
n.age prniliued m 1012. In Inmiage 
the increase w.is hum lOO^dJU metrie 
tniis to 828,827 metijc tons This pro- 
iliicliun fircjpjied In 750,20() tons in 
1018 and to approximately 275,000 toil" 
ill lOlO. It IS still over three tunes 
the prewar level. These figures throw 
.III interesting sidelight on (leriuany’s 
lochnicrd liC.livitiis during the wMr, the 
large increase in the prodiictioii of acid 
steel castings l:eiiig of course ab- 
soihed in the manufacliire of ordnance 
Old munitions. At present they are 
going largely into railroad work, motor 
trnelvs, etc. It is evident that (jerman 
engineers consider ihe acid proces.s of 


Table 11 

German Pig Iron Output 

Friini 0rl«'i.il Statistics nf German Fortfigo 
nnicc I'n to l!»i;» fomnliy .iikI lieinatitc pin 
ui'io liuniK'd loitcliier. the luMcr bciiis laruHy 
used for uvld Hti’el cu.stl(iipi. ('asLliiKs poured 
direct from bliat funiBce nielul also are bicluiled 
In all yean. 
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making steel castings superior to all 
others. 

While the production of basic steel 
castings also showed a large increase 
during the war, it was by no means as 
great as that of acid castings. The 
ma>imnm increase in this latter form 
of cast metal, in 1917, was 202)/^ per 
cent of the 1913 output, according to the 
oflicial statistics which show that 253, 
587 metric Ions of basic castings were 
made in 1913 compared with 06o,237 
tons in 1917. In 1918 this decreased 
to 556,010 tons and in 1919 to approxi 
matcly 200,000 tons. (jcnnaii steel 
foundries enjoyed an onormoiis expan- 
.sion during the war and this is now 
affecting production in a coirespoiifl- 
ingly unfavorable degree, the output at 
the moment being not over one-third of 
capacity. 

Ihifortimatcly such complete statistics 
arc not available regarding the prodiic 
tion of iron castings. Some indication 
of the activities of this branch oi the 
German foundry industry are contained 
in the figtirc'.'i covering the ontjuU of 
foundry pig iron. Oflicial statistics are 
available covering thi.s material. I'liev 
are presented in 'rabir II. Jt i- 


borders laid down by the peace treaty 
was only 837,781 tons in 1919, estimating 
ihc output for the months of Novem¬ 
ber and iK'cembcr. This clearly re* 
Heels the low ebb to which the opera¬ 
tions of the (ierman iron foundries 
ha\e been reduced. 'I’liis has resulted, 
in general, from the fthortage of raw 
materials, particularly coal and iron 
and the scrion.sly impaired labor morale. 
There ha.-; been no lack of deiviaml on 
the part of the consumers. In fact 
practically every producer of casting.-, 
in Germany is fully bot»kcd up with 
orders to the limit of his output under 
existing conditiinis. 'J'Ik* comparatively 
better steel casing showing at prosciil 
is due iif)t Mily to greater demand but 
to the relativtl\ greater strength of 
very large Mcel-castiiig prodncer.s like 
Krnpp'.s, which cimlrol their own r:iw 
materials to a huge extent. 

1U(} I'rill' . Id^'iiiii i'.\ 

In tlie meantime, tin advances in 
the jirices of castings, expressed in 
< icrinan marks, have been enonnon.s. 
The extent of tho.se advances is re- 
Hected by jhe iinolalions on foundry 
pig iron wbicli more than doubled in 
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exchange. It is possible by this means 
of course to convert the prices accurate¬ 
ly, but it is virtually impossible to 
translate the values involved due to 
the fact that the fierman medium of 
exchange is now* practically valueless. 
Therefore, while German foundry pig 
iron even at the present price in marks, 
may be said to be quoted at only about 
$lP per ton, this by no means repre¬ 
sents the situation from the .standpoint 
of the German foundryman. Such 
price conversions in fact arc utterly 
valueless except in dealing with export 
business. 

In the latter case llic large producer.s 



KU: (HAUT smmrN'U ItiNy I\ I'KtmUniO.V tiK IMU IUUN and STKKI. CVSTINCJS I\ CIUMWY FOTI .six YRtltS, IIV lUMPAUJSOX WITH 

I'M i (UTIM’r 


dent from these liguro.s that the gray- 
iron foundries enjoyed no such expan¬ 
sion and prosperity during ilie war as 
the steel-casting branch of the in¬ 
dustry. In fact the reverse was the 
ca.se. The production of foundry and 
hematite pig iron in 1913 waf 3,b57,32b 
metric tons. At no time during the 
war or since has this figure been 
reached or even approached. 'I'hc 1914 
output was only 68^4 pet* cent of that 
of 1913 and the corresponding ratios 
for the succeeding years arc as follow.s: 
1915, per cent; 1916, 55J/4 per 

cent; 1917, 55?4 per cent; 1918, 45^ 
per cent; 1919, 38j^ per cent, the pro¬ 
duction of foundry pig iron, exclusive- 
ly, not including hematite which is 
consolidated with foundry-iron produc¬ 
tion in the figures covering the years 
1913-1918, in Germany within the new 


the .six moiilh.s between October, 1919, 
and March, 1020. In this connection 
the qitotalions on No. 1 and No. 3 
German foundry pig iron since 1913 
presented in Table III are exceedingly 
iiileresting. 

The prewar .spread of approximately 
bve marks per ton, nominally $1.25, 
between the two grades of foundry 
])ig iron has practically disappeared. 
Ill fact mclters are glad at the pres¬ 
ent time to get pig iron of almost any 
description and efforts have been made 
even to use forge iron. Abialleisen, or 
waste iron recovered from the cupola 
drop is now selling for 1300 marks 
per ton. 

The reader should be cautioned 
against the indiscriminate conversion 
of these German quota.tions into Ameri¬ 
can money at the prevailing rates of 


arc now scaling tlu-ir export quota¬ 
tions up to -the world-price level. This 
operation, which the Germans term 
Die rahita, is in fact now legally com¬ 
pulsory. In this way the Gertnans 
hope to realize greater credits abroad 
for .such commodities as they are able 
to export, thus incrca.sing their ability 
lo buy food, iron ore and other neces' 
sary raw materials. It is exceedingly 
doubtful, however, if such exports in 
the casting field will amount to much 
this year owing to the tremendously 
decreased production already indicated, 
and to the general exhaustion of com¬ 
modities and morale. From the stand¬ 
point of the German producer of cast¬ 
ings, Germany instead of being one 
of the lowest cost countries in the 
world is one of the highest. 

This is reflected not only in the tre- 
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incuclous prices for pig iron, expressed 
in marks, but by ihc great wage in¬ 
creases which have taken place during 
the past seven years. Before the war 
unskilled labor in German foundries 
earned about 6 marks a day on a 9 or 
10-hour basis, today the pay is 25 to 
30 marks for an H-hour day. Skilled 
inoldcrs in Berlin, who ‘earned 1 mark 
an hour on a 9-hour basis before the 
war, arc now receiving from 4 to 4.50 
marks, or from 32 to 36 marks for 8- 
hours work. The hourly rates for 
molder.s are slightly lower in Berlin 
than elsewhere in northern and western 
Germany, wliere 5 marks an hour is 
the prevailing rate. 

This discrepancy in favor of Berlin 
results from the fact that the Berlin 
foundry employers have a strong or¬ 
ganization. There was a serious strike 
in the foundries of Berlin, which lasted 
for 60 days through October and No¬ 
vember last year. It was finally settled, 
however, on a* mutually satisfactory 
basis. 

Recently, for the fir.st time since the 
revolution of November, 1918, it has 
been possible also to revert to a large 
extent to the piecework system of wage 
payment in Berlin foundries. As a re¬ 
sult, production, which in softe cases 
had fallen to 30 per cent of the out¬ 
put per man-hour in 1913, has been 
materially improved. The wages earned 
have been correspondingly increased up 
to a maximum of 50 marks a day in 
some cases. It does not seem possible, 
however, that prewar labor efficiency 
can be re-established completely until 
general food conditions are greatly im¬ 
proved. 

Malnutrition is a serious factor in 
German industrial life at the present 
time and its effects of course are par- 
ticubrly evident in strenuous occupa¬ 
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tions like iron molding. A noonday 
scene in a German foundry today forms 
a startling reproduction of the bivouacs 
of the Kaiser's army during the war. 
The men, for lack of other clothing, prac¬ 
tically all wear their old uniforms, and 
their meal consists of virtually nothing 
else but soup of uncertain quality and 
composition, served out in army bowls 
and backed up by a little bread of 
about the color of an old tan shoe <m 
which they mu^t subsist. 

Employers Seek Food for Men 

The larger producers of castings are 
making special efforts to provision their 
employes. 'J'his in fact is almost neces¬ 
sary to maintain any semblance of 
labor morale. In one ca.se recently, a 
gang of men on a heavy job were each 
given a special donation of three 
pounds of meal, a pound of lard and 
two pounds of corned beef. Amid the 
ubimd.ince of .\merica, it is almost im¬ 
possible to understand bow industry 
can be conducted under these conditions. 

The necessity for taking direct steps 
to secure focvl has also led many large 
producers qf castings to demand at 
least half of the purchase price in for¬ 
eign exchange, preferably dollars, al¬ 
though Dutch, Swedish or English 
credits arc equally accepLablo. On ac¬ 
count of .the low value of marks, the 
German banking system is exceedingly 
disorganized .and the .sale of products 
on a direct cash basis is tending to 
become the exception rather than the 
rule. Business in the foundry line, as 
in other fields, is being reduced to the 
primitive barter basis. The exhaustion 
of raw materials also is such that in 
many cases purchasers are asked to 
furnish a substantial quantity of their 
tonnage in the form of scrap, suitable 
for charging in the cupolas or steel 
furnaces. In some cases a.s much as 
SO per cent of scrap is demanded be¬ 
fore an order for castings will be 
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accepted^by the German casting manu¬ 
facturers. 

The reversion to piecework has been 
brought about in many cases at the re¬ 
quest of the men themselves. In some 
shops referendums have been held from 
time to time on this subject during the 
past year. The number of votes cast 
in favor of piecework gradually in¬ 
creased until recently decisive majorities 
have been returned in favor of this 
method of wage payment. 

One of the reasons for the greatly 
decreased output in German iron found* 
rics is found in the stagnation which 
exists among the great shipyards in 
the vicinity of Hamburg and Bremen 
For the time being these plants arc 
Iiractically at a standstill owing to 
treaty complications and other causes, 
now in order, which will increase the 


Table III 

German Pig Iron Prices 

Price, Marks Per Metric Ton 




No. 1 foundry 

No. 3 F 

Jan. 

1013.. 

. 77,.'>U 

74. 

Jan. 

1314.. 


70. 

Jun. 

1015.. 


74. 

April 

1U15.. 


81. 

July 

lOlf).. 


89. 

Mch. 

iok;.. 


81. 

Jan. 

1917.. 


116. 

May 

1917.. 


119. 

Autf. 

1917.. 

. 132.90 

127. 

Uct. 

1017.. 


136. 

Oct.. 

1.918.. 


150. 

Jun. 

1910.. 


249.- 

April 

1910.. 


339. 

l^fay 

1919.. 


390.- 

June 

1919.. 


404.< 

July 

1019.. 

. 4.^9.00 

438. 

An?. 

1010.. 


516. 

Oct. 

1919.. 


651, 

Dec. 

1919.. 

. 914.00 

9t3.t 

1 Keh. 1.1020.. 

.1637.00 

1636. 

demand for 

castings, inasmuch 

as the 


peace treaty requires the Germans to 
construct 200,000 tons of shipping per 
year for the allies during the next 
five years. In addition the Germans 
say they hope to build at least 250,000 
tons annually for their own use. 

Another favorable factor is the great 
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(iuJiiaml for railway rquipment. Ger¬ 
many ib now buildin}^ loconiolives at 
tlic rate of 120 per month for which 
nf course a lar^e luiinber of iron and 
sirel castings are reciuircd, Krupp’s 
alone at hsseii arc turning out 300 
standani locomotives annually. Never¬ 
theless, their huge rast-stcel foundry 
at Kssen is operating at only about 
one-third of its capacity. 

The technical pr<diciency of (ierman 
foiiiidrymeii has alway.s been of a high 
<jrcler and in this direction of course 
Iherc has been no deterioration on ac¬ 
count of the war. In fact, many new 
practices have been adopted, not a few 
of which appear to be of permanent 
value. For instance, owing to the 
shortage of raw materials, extensive use 
is being made of luaguelic separators 
for reclaiming w^aste metal from the 
sand, gangway sweepings, cupola drop, 
etc. In many other directions strenu¬ 
ous efforts arc being made to avoid 
waste. 

For instance, in one of Knipp’s 
foniidries handling light work, a large 
nuinher of snap-flasks arc .saved by 
simply using band-iron jackets in con¬ 
nection with the .sguec/er machines. 
Since the two halves of tlie pattern 
for certain castings are molded on sep¬ 
arate machino.s, a special master jig, 
or jacket frame, Fig. 4, is utilized for 
centering the two halves of the fla.sk 
accurately. The flask pins in this case 
are located on the jig. As soon as the 
two halves of the mold arc put to¬ 
gether, the jig is removed leaving mere¬ 
ly the jacket to hokl the mold to¬ 
gether on the floor for pouring. In 
this way one jig, with its machine- 
fitted pins, serves for any number of 
molds. 

In general, (jcrman foundries seem 
to approach the American standard in 
the U.SC of modern eiiuipmenl, both for 
molding and handling materials. Jar- 
ramming machines arc extensively em¬ 
ployed. As is well known, the hydraulic 
type of squeezer and roll-over machine 
is also exceedingly popular. The Ger- 
man.s claim that this type of machine 
can be operated with a minimum of 
power consumption. This factor is of 
no small importance at the present 
time owing to the shortage of coal. 

It is not due to physical equipment 
that German foundry production is at 
such low ebb at present. The causes 
of the present unsatisfactory state of 
affairs lie much deeper and in fact arc 
bound up with the general di.sorganiza- 
tioii of the country resulting from mili- 
ry defeat, the collapse of Germany*.s 
foreign exchange, and public disturb¬ 
ances. 

Germany is obliged to import not 
only fo(Kl but certain raw materials 
such as iron ore, together with copper, 
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lead and other metaU used by noii- 
ftrrous foundryinen. With marks, how¬ 
ever, at only one-twentieth of their 
prewar value, the country i.s vir¬ 
tually blockaded against imports. This 
economic blockade is in fact practi¬ 
cally as effective as the military block¬ 
ade maintained during the war, and 
()perate.s to aggravate the offect.s of the 
latter, which arc still in evidence. The 
solution of the problem for the Ger¬ 
man foundry business, in common with 
other metal working establishments, 
would lie, it seems, in the stimulation 
of proiluclion through the efliciont 
utilization of such raw materials as can 
he secured within the borders of the 
country, together with the c.slablish- 
ineiit of a more stable government. Al¬ 
though beset with great difficulties, this 
appears to be the only path to ]irogres.s. 


Review Graphite Industry 

l.ow'grade aniorphorus graphite i^ 
almndant in the United .State.s. An 
excellent grade of amorphous material 
is available from Mexican depoMt-. 
ovvned by a United States graiilnte 
company. Extensive domestic de¬ 
velopment of amorjilion.'s mineral lia*! 
never Ine i profitable on account of 
this cheap Mexican inatcrMl. 

\itilicial graphiite and grapliitized 
(‘arbon mamifacturcrs are competitive 
to some extent, with natural grades. 
The output has Increased greatly in 
recent years and now forms an im¬ 
portant element in the country’s 
graphite supx>ly. Although not yel 
an acredited substitute for flake grapli- 
ite in the making of crucibles, it is 
not improbable that present efforts to 
devcloi> an artificial crucible grade 
W’ill finally evolve a satisfactory prod¬ 
uct. It already is finding an ex¬ 
panding use in lubricant.s, paints, 
foundry facings, boiler-scale pre¬ 
ventives, and battery fillers, and the 
mamifaclure of graphitized carb'on 
electrodes is increasing with the ex¬ 
pansion of the electric steel industr.v. 

The growth of the graphite indu.s- 
try in this country ihas been greatest 
in Alabama, which produced .SO per 
cent of the quantity and 66 per cent 
of the value of the total domestic 
output in 1017. The production dou¬ 
bled in 1016. and there was a further 
incrca.se of 50 per cent in 1917. Not¬ 
withstanding shipping difficulties, im¬ 
ports also increased. About one-ninth 
of the American consumption in 1916 
was of domc.stic origin. In 1917 the 
proportion had increased to about 
one-seventh, and in 1918 to about one- 
third. Since the signing of the armis¬ 
tice something of a collapse in do- 
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iiiestic production of crystalline graph¬ 
ite has occurred. 

The total requirements of the coun¬ 
try for 1919 have been estimated at 
not over 30,000 tons, of which 50 per 
cent will be crystal line and 50 per 
cent amorphous. Of the crystalline, 
only about 15 per cent is expected 
from domestic deposits; of tlic 
aiiiorplioiis, about 45 per cent. 

With the rumor of prospective tariff 
legislation and the resumption of more 
nearly normal shipping conditions, the 
pressure of foreign graphite has in¬ 
creased, says the United States tariff 
commission in its third annual report. 
Gmsuiners are declared to be accumu¬ 
lating imptjrted stocks and domestic pro¬ 
ducers aie being correspondingly re- 
.''tricted. 

Ill the graphite indii.stry, interest cen¬ 
ters in tile material capable of being 
made mtn enieiblc.s--the crystalline 

\:iriei> «>f tlie mineral. Its most im- 

jHirtaut Use is in the manufacture of 
crucibles for melting steel, brass and 
iitlui* ineials and alloys. In addition, 
to Use m crucible.s, it has a wide variety 
<jf iiirliistrial applications, for which a 
lower grade tlie .aniorplious variety is 
adapted. An artificial graphite, made in 
the electric furnace, is suitable for 
many minor uses. The crystalline 

graphite for the American crucible trade 
ill tlie past has been almost entirely im¬ 
ported. coming from Ceylon, the world’s 
mam source of supply prior to the 
heav> demands of the war period. Rc- 
uMiiIy Aladagascar graphite has been re¬ 
placing Ceylon material in the European 
markets, and American crucible niaker.s 
liave had considerable lUccess, both in 
mixing up to 40 per cent of the do¬ 

mestic flake with Ceylon material and 
ill utilizing iOO per cent Alabama 
flakes, it is stated. 

The report adds: 

.\ltliough the domestic graphite in¬ 
dustry experienced a great stimulation 
during the curtailment of imports from 
overseas in 1917-18, the United States 
is not yet independent in the matter of 
crucible graphite, 15,000 tons of which 
are required per year. We produce 
from deposits in Montana, Alabama, 
Pennsylvania, New York, Alaska and 
Texas sc®ne 3500 tons of flake (or 
crystalline) annually, of a grade in¬ 
ferior to Ceylon but similar to Mada- 
ga.srar flake. There are large unde¬ 
veloped reserves of flake graphite in the 
United Stales carrying 5 per cent of the 
mineral. The Ceylon and Madagascar^ 
deposits contain 50 per cent or more. 
The flake graphite supply in normal 
times may come from Madagascar, but 
we can be fairly independent in case of 
necessity through the stimulation of 
graphite mining in this country. 

A packing metal for use on pistons 
of steam engines has been patented 
by C. H. Kline. The alloy consists 
of copper, 80, and lead, 20 per ceilt. 



Foundry Applies Electricity to 

Many Operations 


Company Has Developed Features WKick 
Assist m Economically Melting, Pouring and 
Heat Treating—Electricity is Used for Making 
Steel, Baking Cores, Annealing and Heat 
Treating Castings, and in the Cleaning Room 

BY H. R. SIMONDS 


Fl|!. ]' Shelitly (lefectlic castliiKi un* ifpainMl by 

ITIITN the span of a com¬ 
paratively few years, elec¬ 
tricity in industrial plants 
has ceased lo he regarded as 
n luxury and now is universally con- 
•'idcred one of the niost cssenliil taC' 
tors to ecoinimical mannfacturiiig 
h'irst employed for lighting, then for 
driving machinery and iinally for 
heating furnaces and ovens, electric 
jiower has gradually assumed a more 
important role until now it ])lays an 
exlnmiely .sigiiiticarit part in practic¬ 
ally all branches of the manufacturing 
industry. That this is particularly 
true of the casting industrv is proved 
hy the increasing number of iii'-tances 
wherein electric apparatus has sup 
planted other types of erjuipment \ 


fclrlr weldlnu 

striking example of the widespread 
utilization of electricity is found in the 
steel foundry of the Connecticut Klee- 
tric Steel Co., Hartford, Conn, In 
this plant,* the first unit of which was 
completed early in the war. electric 
power is used not only in melting 
and refining the steel, hut .iKo for 
annealing castings, baking cores, rc- 
[lairing castings by welding, cutting 
off riseis and vprues, ami diiving 
the mechanical equipment of the east¬ 
ing shop. 

Puring the war the demand for steel 
and alloy castings became so great 
that many foundries in New England 
found it necessary to make additions 
to existing plants. 'Phe Connecticut 
l^lcctric Steel Co. extended its plant 


and equipment in an effort to meet 
this demand and engaged in war con¬ 
tracts which continued throughout 
nifj.st of 1919 i'he company is just 
netting hack to a 100 per cent peace 
basis. 

'fhe foundry is equipped wdth two 
J-ton lieroult electric furnaces, mod¬ 
ern molding and pouring equipment, 
electric annealing and core baking 
o^e^^, and a well appointed testing 
laboratory. While in general the 
method of operation corresponds to 
the practice followed in similar elec¬ 
tric steel foundries, some details of 
the casting pri>cess are unique and 
many of the minor difficulties inciden¬ 
tal lo electric steelmaking have been 
ovenouK' by .some experimental work. 
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As now operated each of the two fur¬ 
naces averages three heats per day, 
although four heats have been made 
on occasions. The first atep in the 



Fid. S-PUratENCK OF TEMPERATURE BETWEEN 
THE CHAROE AND THE ANNEALING FURNACE 
IE RECORDED BY A PYROMETER—THE 
EDGE OF THE CURVE TO TUB RIGHT 
INDICATES THE TEMPERATURE 
OF THE METAL 


cycle of operations for a heat con¬ 
sists of shoveling the charge of scrap 
steel and pig iron into the side door 
to the required depth in the usual 
way. The carbon electrodes are then 
lowerd to make contact, after which 
the automatic feeding feature of the 
furnace takes up the operation and 
keeps the load at predetermined 
points. As the three carbon electrodes 
gradually melt their way down into 
the mass of scrap, the small craters 
which from around each electrode arc 
leveled off with a long rcwl by one 
of the attendants. Although this is 
not necessary, it insures more rapid 
operation of the furnace. 

Increase Life of Ladle Linings 

While the melting is in progress, 
the ladle is being prepared to receive 
the molten steel. The lining of the 
ladle is retouched every day and is 
heated by means of a fuel-oil blow 
torch just before receiving the metal 
from the furnace. The question of 
ladle lining has received considerable 
care at this plant and by use of 
selected materials, and attention after 
each heat the life has been increased 
from fun- weeks to an average of 
from .six to eight months. When the 
charge has been completely melted a 
sample i.s taken and cast into a small 
bar for te.st purposes. The bar is 
cooled and taken to the laboratory 
where fine turnings are secured and 
tests made in the usual way for de¬ 
termining the amount of carbon pres¬ 
ent. If the carbon is too low, pig iron 
analyzing .i.50 per cent carbon is add¬ 
ed. The company has found that 
this is the surd's! way to he certain 
that the same proportion of the car¬ 
bon added will be taken up by the steel 
each time. It has been found by ex¬ 
periment in the furnace in question 
that 100 pounds of pig iron raises the 
carbon in a 2-tnn charge of steel 0.08 
per cent. 

' Should the preliminary test indicate 
that the steel contains too much car¬ 
bon, it is necessary to reduce the 
carbon by oxidation. This is done by 
adding iron ore or mill scale to the 
bath. The addition not only oxidizes 
the carbon in the metal but it also 
oxidizes the metal to a certain extent 
and also the slag. Before the metal 
i.s ready for pouring these oxides must 
be reduced. This is accomplished by 
adding carbon on top of the slag. 
When properly added the carbon does 
not come in contact with the steel 
and sci^the percentage of caibon in 
the sted is not incresed by this oper¬ 
ation. The steel is also deoxidized 
by the addition of ferrosiiicon. 

The amount of carbon in the steel 
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may vary during the heat. Some is 
oxidized by the varying quantities of 
rust on the scrap which is used, and 
by the slag. On the other hand, 
carbon may be picked up from the 
slag or from the carbon of the elec¬ 
trodes, C'SpeciaUy if portions of the 
electrodes break off and fall into the 
bath during melting. 

The scrap is mostly fine, principally 
being made up of small boiler and 
.sheet puiichings, and these of course 
become covered with rust. It was 
found that by changing the furnace at 
night the action of the -heat on the 
rust so influenced the melt the next 
morning that it was impossible to pre¬ 
dict the carbon content within many 
points. The practice now, thereore, is 
to charge the furnace just before it 
is put into operation. 

In preparing the charge it is im¬ 
portant to have the mass as nearly 
.solid as possible. That is, if some 
large scrap is used, care must be 
taken to fill the openings with smaller 
scrap so as to make the mass nearly 
uniform. Otherwise rifts are apt to 
occur across which arcing will take 
place. Such arcs increase the re¬ 
sistance to the current, and the auto¬ 
matic control lowers the electrodes to 
decrease the resistance This may bo 
carried to such a point That one or 
more of the electrodes finally rests 
on the rnetal, and no arc is formed 
beneath the electrodes resting on the 
metal. When the metal melts at the 
point where i\te arc was formed be¬ 
tween portions of the bath and the arc 
breaks down, the gap here is closed 
and the entire circiiic is practically 
continuous. Thus a large amount of 
resistance is .suddenly taken from the 
circuit and the amperage increases to 
such an extent, before the automatic 
equipment can raise the electrodes, 
that the circuit breaker may be kicked 
out. To start the current agrain, the 
electrodes are raised and then lowered 
until the arcs are formed. The rem¬ 
edy is to keep the charge as near 
a solid mass as possible and to rake 
it together occasionally during melt’ 
ing. 

The method used at a number of 
tool steel works for freeing the metal 
from the slag during pouring has’ been 
adopted at the Hartford plant and has 
proved satisfactory. It consists of 
blocking up the entire pouring door 
of the furnace with the exception of 
a small hole left at the bottom. In 
tapping, the slag line comes above 
this hole and the. clean metal from 
below is then dravrn off first into the 
ladle. By this method the skg la the 
last to be draivn off and therefore, 
rests on top of the metal in the ladle 
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Fir.. 4 .\N Airrn.MATl(ALLY niNTItOLLKD TOIlK OVKN IS l»AUT 1 >F TIIK PLA.NT'H K<li;il».MKNT 


without mixing with it during pouring, him clcrtrodi-s burn off ciiiile rapidly, the furnace. The curve was obtained 
When it is desired, as in the case Record** kept in the case of one of from two thermocouples. One regis- 
of making tool steel and certain al- the furnaces indicate that about 3S tcred the temperature of the furnaoc. 
loys, to remove the .slag before the pound.s of carbon burn off for eacli Tne recording instrument then was 
final melt is complete, this is done by heat f>[ 1 tons. This includes break' .switched to the oilier couple which 
taking off the entire melt as just de- age, which sometimes occurs at the registered the temperature of the steel, 
•scribed and then running all the metal bottom of the carbon rods where they 'Phis procedure was repeated at short 
back into the furnace .from a bottom- come in contact with the sled scrap intervals as may be noted from the 
pour ladle, leaving the slag in the of the charge chart. 

ladle to he run into the slag pot later. One of the features of the plant \t the bottom of the chart it will 
However, a second slag usually is not is an electric annealing and heat treat- he noticed that there is a wide dilTer- 
iiecessary in making steel castings from ing furnace equipped with an auto- ence in temperature between the work 
a good grade of scrap. The .steel is matic tllerlno^tat control. Recording and the furnace, but this difference is 
then poured as it is first tapped from pyrometers give a 2-point curve or gradually reduced as the furnace 
the furnace with a blanket of slag on chart showing the temperature of the warms up until the two lines on the 
top of it in the ladle to form a heat piece which is being treated and also chart become practically parallel. The 
insulating coating. of the oven. Siicli a chart is shown in airangement of the electric annealing 

A normal heat in the Hartford Fig. 3. The lower edge of the curve furnace is shown in Fig. 2. The heat*^ 
plant takes approximately two hours indicates the temperature curve of the ing coils extend above the top of the 
from the time the current i.s on until steel* which is being Ireatcd, and the d(>or in order to give additional lieat- 
the metal is ready to pour. The car- higher edge shows the temperature of ing surface inside of the core oven. 
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Manufacturing Chilled 
Iron Car Wheels - II 

Cupola Practice and Methods of 
the Core Room Are Described 

BY H. E. DILLER 







a NlFOKMITV of iiKtiil roni- 
position is rssenticil in chilU'cl 
iron far wliculs. 'Phis iini- 
forniity of metal is 
by watcltin^ i*loscl\ tlic pi^ iron ami 
scraj) and by eollectm^ ap- 

proxiinatcly two cliarj^es of melted 
metal in the cupola before lapping'. 
This metal is further mixed by pour¬ 
ing it into a larp:e receiving* ladle. 
Pig iron for ear wheels is bonv;ht to 
specification and many loiimlrie'. pile 
each car on a separate |iile, or, if 
more than one car is placid on a 
pile care is tahen that the composi¬ 
tion, particularly as to silicon tmi- 
tiiit, agrees closelv 

In JiiOht foundries engai.’.id in cai- 
vhcel production, pouiing is started 
early in the niorning and coiitinncd 
all day. Phis niahi'^ it necessary to 
use a (lux for slagginR the 
iron, and liniestoiie is al¬ 
most universally used for 
this purpose. 'Phis gives 
good results when added 
in the proportion of 25 nr 
30 pounds to a ton of 
metal. Sometimes tliior- 
spar is added with the 
limestone. The addition 
of tlie flii.xes makes a 
large amount ot slag and 
tncan.s must he provided 
to get this awav from the 
cupola. Slag pots which 
dump furnish a convenivit 
means for accomplishing 
this. In one foundry these 
are arranged on a revolviii'j 
column as illustrated in 
Fig. 7. As the pots are 
filled they are swung away 
from the slag spout and 
by the time they hav'* 
solidified they have been 
moved around until they 
are immediately above an 
industrial car into which 
the slag is dumped and 
carried to the refuse pile. 

All foundrte.s break the 


scrap wheels before putting them 
into the cuiiola. 'Phis is effect¬ 
ed by dropping a W'cight, either 
in the form of a ball or as a 
I'.'iminer on a guide as shown in big 
6. The wheel to be broken is placed 
on a cast-iron ring which has a hole 
m till' center, slightly larger than the 
hub of the wheel. 'Phe weight is 
raised to a livcfl height and auto- 
matie.illy leUMsed. 'I'lie first blow 
always breaks the wheel 'I'lic d.iii 
r f'oin flying parliclts is ob\ iated 
by pailially etielosiug the drop m.i- 
ehine in three walls of lieaxy nak 
hiaids \flei- the wluil is brokc'it 
ihr pun • ’> are lo.nled upon a flat e.u 
• <n uhii'li i>ig iioti has Inin ])laee(l. 

rile Miiallei the I'U'.e*. into wliiili 
tin w In el i'. hrokeii. the belter arc 
the MielimL* conditions oht.lined It i.s 


even as.serted that wdicn the wheels 
aie broken fine, the melting ratio i.s 
lowered. However, this fact is not 
alway.s given consideration by the 
foundrynian, possibly because the dif¬ 
ference is more thet>retical than ac¬ 
tual. Some melters arc satisfied if 
liieccs no larger Ilian a half wheel 
arc charged Others it.se a heavier 
drop weight which breaks the wheel 
in many pieces, none of which are 
more than a <jiiartcr of a wheel. One 
foundry has the rule that a whole 
wheel may be added to every charge 
b’urmerly attention was paid to the 
source of the scrap wlicels, and every 
whi-cl iiom certain foundries was ex¬ 
amined after it was broken to de¬ 
termine the depth of the chill. The 
wlucK wee then sorted according to 
the doi>1h oi the chill. In more re¬ 
cent years the uniformity 
of the scrap wheel has be¬ 
come more dependable and 
less attention is paid the 
depth of chill of the broken 
w h e e 1 .s. Occasionally a 
wheel is found which ha-i^ 
too liigh or too low a 
chill and only a small 
portion of it is added to 
any one charge. Pig iron 
usually is located near the 
elevator which carries the 
stock to the charging plat¬ 
form and the weighing 
scales customarily are near 
the center of the stock pile. 
Pig iron, steel scrap and 
iron scrap which, as has 
been said, generilly con¬ 
sists solely of returned car 
wheels, and scrap from 
the home foundry, are piled 
together on industrial cars, 
used for carrying stock to 
the charging platform. TWo 
cars frequently are used 
for one charge. Gener¬ 
ally the metal from the 
cars is dumped into the 
cupola by tilting the car 
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with a pneumatic hoist. After the iron is 
dumped into the cupola it is necessary to 
pull the pieces into place to give a flat, 
even top to the charge. For this 
reason some think it economical to 
charge the second car by hand, 'fhis 
dor.s away with pulling the pieces of 
the charge about, to produce a level 
surface. Enough metal weighed and 

on cars is kept on the charging floor 
to provide for any emergencies. Two 
or three hours supply generally is 

considered suflicient. Fig. 8 is char¬ 
acteristic of the charge and the 

method of dumping it into the cupola. 

Spi*cm! Ctipola Lining 

Various devices are employed to 

protect tlic sides of the cupola from 
the abrasion of the metal as the 
charge is dumped. One of the.se in¬ 
volves cast-iron blocks for lining the 
walls of the cupola around the doors. 
A circle of these castings is formed 
around the cupola from a point 1 
foot below the charging doors to the 
same distance above the doors. A 
cast-iron sill is placed in each of 
the charging doors before starting 
operations. This sill is 1 foot high, 
so the effect is the same as tliough 
the cast-iron lining was extended 2 
feet below the doors.^ Such linings 
last about four months, which is con¬ 
siderably longer than a brick lining 
would serve at the same place. 

Coke usually is forked into the 
cupola after the metal has been lev¬ 
eled. A novel way of charging the 
coke is employed in one car-wheel 
foundry. Here the entire coke charge 
thrown around the edge of the 
cupola and none is placed in the 


center. In ihis way the iioii from 
one charge rests on the iron fumi 
the next charge, in the center of the 
cupola. The coke following down the 
sides of the cupola tails in front of 
the tuyeres ami protects the iron 
from direct contact with the oxygen 


of the air which is combined with 
llie carbon of the coke before it 
strikes the melal. 

The number of men necessary to 
operate the cupola in car wheel prac¬ 
tice is illustiated by a typical foundry. 
Here one workman is employed to 
bring the wheels to the drop and 
break them. Another pulls out the 
broken pieces. Four men load the 
metal and coke on cars, and four 
more on the charging floor put the 
metal into the cupola. This gang 
charges iron at the rate of 19*/^ tons 
an hour. The ciinola is lined to 80 
inches and the »metal charge vYeighs 
6800 pounds. Five thousand pounds 
of’ coke arc placed on the bed. 

Regularity of Metal Assured 

The first iron from the cupola in 
the morning is used to heat the ladles 
and is then poured into pig beds. 
Tlic custom is to collect from 10 to 
15 tons or more of metal in the 
cupola before tapping. This will in¬ 
clude two entire charges, so that 
when the iron is tapped two complete 
charges flow into a large reservoir or 
mixing ladle and there arc mixed. 
This practice helps to insure a thor¬ 
oughly homogeneous iron free from 
irreguktrities of composition. This 
regularity of the iron is highly re« 
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FIO 9 HULL TICHTS \KF SOMKTIMKS FAHT IN riKCrLAU MOI.US TIIK OITSIMK Wni OF T IK 

.MOLD Al'TS AS A riJlI.LKK 


qiiisite, that the chill nia> conic within 
the Imiits allowed l »3 the <ii>rciru'.T- 
tions 

Close watch is kci)l to m.siirc that 
the proper depth of cliill is obl.iined. 
Tins is done tliroiiKh chill samples 
which arc taken from every tap of 
iron. Record is inaiiuuiiied of the 
wheels cast from each tat) by vvheel 
numbers, so that it anythinj.i is found 
wronj^ with the iron lioin any ladle 
all wheels from the iron of that ladle 
can be located. (.)ften wben doubt 
arises as to the cpialily of the iron 
oi the depth of chill, the inanufac- 
Hirer has a wdicel tested and bioken 
to insure himself that the lot will 
meet specifications, before submitting 
any wheels of the moll for the cus¬ 
tomer's inspection. 

Record Kepi hy Tap Rumber 

The record of the tap number from 
which each wheel is poured is kept 
in various ways. Sometimes a clerk 
who keeps a record of the chill tests, 
also records the floor to which each 
ladle is sent, and, as the wheels on 
cadi floor arc poured in lunncrical 
Older, this record connects any wheel 
with the tap number. Another method 
requires the moldcr to keep a record 
of the tap number for each wheel. 
This may be done on the card, a 
copy of which is shown in Fig. 10. 
At the top in pencil is the molder's 
number, together whh the date, wh^el 
•ize and weight, and the name of the 


load for which the wheels arc to hi- 
made I he imiiiber of wheel.*-, lo he 
made i-. also ])lac(‘d al the head of 
the card. In the tii-t rolumii coii- 
«;eriiti\c niimlurs from 1 to J5 are 
piinted. 'rill* next eohimn filhd 
with the .serial iiuinb..r tor each 
wheel, by moans of a iiimibering ina- 
(diiiie, before the card i.s given to 
the molder. 'I'he first figures of 
(aril number are the same and are 
idared on the pattern. The last two 
or ibrt’i* figures of each number are 
not on the pattern but arc marked 
on the mold by the molder. When 
each wheel is poured the moldei jabs 
a bole in the card adjacent to the 
corresponding wheel number and 
marks the tap number in pencil to 
the right of the wheel number, 
'rwenty-five spaces are printed on 
the card because, in the foundry at 
which this particular card is used, 2.S 
wheels constitutes a day’s output for 
one molder and a helper, with the 
assistance of a third .man. This nvan 
divides his time between two floors, 
helping to shake out and carry the 
W'hcels to the hot cars which convey 
them to the annealing pits. 

Two chill tests are shown in Fig. 
13. The one to the left was taken 
fiom the mixture for a freight car 
wheel of the- heaviest weight. The 
chilf to the right was from the metal 
being poured in a .stirall wheel. The 
difference of chill is easily notice¬ 
able. The few dark marks to the 
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center of the diill to the left are 
caused by shrinkage. 

A method for making chili tests is 
illustrated in Fig. 9. The flask con- 
.sists of two cast-iron rings, the one 
concentric with the other. The outer 
•ring is a predetenniiied thickness, 
usually about 2 or 3 inches. The 
samples vary in size gccordiug to the 
ideas of the man in'^charge of each 
foundry. A secti'oi 2x7 inches 
against the chill, by;2j4 inches thick 
probably is representative. 

Two Chill Tesis Taken 

The mold to the right, Fig. 9, is 
being put up. The patterns, which 
arc usually made of metal, may be 
seen protruding above the chiller. 
They arc set again.st the chiller and 
backed with molding sand. After 
the molds are cast and as soon as 
the casting reaches a black color a 
boy pull*, them from the mold and 
quenches them in water. I'his can 
he done without causing trouble be¬ 
cause iron IS not appreciably alTccted 
by quick cooling after it i.s below* the 
rccalescent point at which temper¬ 
ature the casting is a dull rod. An¬ 
other lot of chill lists arc cast, one 
each from the same ladles of iron as 
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each of the quenchctl tests. This pose. This will raise the piTcenlagc tlerived from this remedy. The 

second lot of chill tests are allowed to of silicon in the metal and so reduce foundry which regularly adds manga- 
remain in the sand until cool, to the depth of chill AVhen the chill ncse to the molten iron has an ad- 

check the appearance of the quenched i> too low, any one of several rein- vantage in case the chill is too low. 

test pieces. This is to guard against (dies can be applied. Steel chips can "i'he tnaiigaticsc softens the iron, 
error in case the quenched samples be added to the ladle. This cools the riuTefore, if a portion of it is kfl 

should have been cooled before reach- iioii and only a small percentage can out, the depth of chill will be in- 

ing the recalesccnt stage. However, be added without deleterious elTects. creased. The ability to decrease the 

the quenched test pieces serve to en- It reduces. the percentage of .silicon chill by the addition of silicon is SO' 
able a correction to be made at once and carbon and so iiicre.isc.s the chill- much simpler and easier to control 
if necessary. ing properties of the iron. .Additiors than any oi ll:c methods for increns- 

Sliould the chill ill the sample be of •^niall amounts of manganese and ing the chill, that the practice is to ^ 

too high, the metal may be corrected iron ore have been triMl. These ores work on the high side of the chill 

by the addition of fe^ro^ilicon to the increase the chill b> o.xidiziiig the in calculating the mixture, 

ladle. A ferro?lloy of silicon and metal, but slag is formed by the A method for breaking the test 

•manganese also is used for this pur- action and ofl'-sets the benefit to be ]>iecc is illustrated in Fig. 9. The 
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h'lC. 14 SKITION OF A WlfKKI. MOLD SHOWING TllK KUNNKll THUOIJQH THE CENTKK COKE AND 
TJIK MKTIIOn OF BOITOM GATING 


chill test IS held in the groove of the 
castiijg show'n in the foreground and 
broken by blows of a haiiuiier. Occa- 
s<onally the test piece is laid on a 
plain support and broken with a ham¬ 
mer. The former method is more 
simple and obviates danger from fly¬ 
ing particles of the broken test piece. 

Few unique problems are involved 
in making car wheel patterns. Wood 
customarily is employed as such pat¬ 
terns have the advantage of being 
light in weight and less expensive 
than metal patterns. However, they 
have a tendency to warp and they arc 
not so long lived as the metal pat¬ 
terns. The first of these objections 
partially is overcome by allowing 
the pattern blank to season for at 
least five months after it is glued be¬ 
fore finishing. As the limiber em¬ 
ployed is well seasoned before it is 


nude u]), there is little danger from 
^\a^ping after the blankM liave agi'd 
through the rctiuired period of lime. 
Fvery blank is dated as soon as it is 
glued so that no ini«.taki can be made 
ii: Using il loo .soon. One of these 
blanks i.s shown in I'ig. Ii. The 
outer rim and flange as well as in the 
center on the cope side, or front plate 
which does not have brackets, is 
mahogany, llaid wood is used in 
these places because they receive more 
severe usage than the tread wliicli is 
against the chiller in the mold. 

The life of tlie pallern sometimes 
is increased by the use of brass .seg¬ 
ments, screwed on the edge around 
the circumference of thi' flange. The 
portions of the pattern forming the 
wheel brackets arc made either ol 
wood or metal. The metal usually 
is aluminum, but brass segments also 
arc employed. This will be described 
in detail later in the article. The 
front and tread of a finished wood 


1 atlcrn i.s slioun at the left in Fig. 
12. The small piece in the center is 
the core print for the center core 
rile long narrow groove, shown in 
the tread to the left, and another one 


on ilu- opposite side of the tread aie 
i:sed a-, hand holes for drawing the 

p.ittei II. 

Fatteiiis foi railroad car ulieeN 


arc fairly well standardized and a 
great many castings ordinarily are re- 
qiii.sitioncd from one pattern. How¬ 
ever, only a few castings arc ordered 
ctl of a pattern for small miscellane¬ 
ous wheels. The main difFerence in 
the small wheel pattern commonly is 
a variation of flange or rim size. 
For this reason, it is more econom¬ 
ical to make the body of the pattern 
in one piece and apply a loose rim 

and flange to mold the wheel ordered. 
In this way only a few body patterns 
.ire required, but each one has a 
niimlier nf flanges and rims which can 
lx* fastened to it to make it meet the 
n qnirenient.s of the mstonicr. One 
of these body patterns, with a flange 
ami a rim i.s shown in h'ig. 11. A 
.sheet-iron parting may be seen be¬ 

tween the spokes. 'I'his parting i.s so 
thin that the sag in the sand closes 
the. space of the i)«irling when the 

mold is put together. It serves as 
a liaekiiig to ram the sand against 
ill place of a follow board. 

'I'lie formation of a chilled iron car 
vvlieel may be understood from Figs. 
14 and 15 The portion around the 
center rore is the hub. Extending 
fiom this iironiul the ring core are 
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the front and back places. The front 
plate is on the upper side and con¬ 
tains the chaplets. The back plate 
contains the vent holes made by the 
toes of the core. These double plates 
arc merged into the single plate which 
is supported by brackets. The ilangc 
if the lower portion next to the chiller. 
Above this and also against the chiller 
IS the tread. The rim is at the extreme 
end to the front of the wheel. 

The two styles of gating employed 
are also indicated in these two figures. 
In the method indicated in Fig. 15 the 
molds are poured through a dry-sand 
dish core and the metal is run into the 
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ter core is a cylindrical piece commonly 
vented with three vents. The ring core 
is the most diflicuU to make. It is 
vented through the three prints. These 
prints are known as toes or legs to 
the wheel foundryman. 

A .sharp coarse sand, mixed with some 
molding sand which has a clay binder 
generally is used for the ring core. 
One formula for this is: 12 parts new 
river sand, 6 parts old sand and 12 
parts molding sand. The center core 
mist not l)c as strong as the ring 
core, hut must he free venting. It 
frcQiicntly is made of river sand and 
old core sand. The dish core is made 


The vertical rods on the plate previous¬ 
ly mentioned enter holes in the three 
hollow toes and extend upward slightly 
higher than the level of the upper edge 
of the corebox, or somewhat more than 
half way through the core which is be¬ 
ing made. 

With the pan in place, .sand is thrown 
into the pan or corehox and pressed 
in with the hands. Frequently only a 
layer of sand i.s thus placed and then a 
trough is hollowed out to be filled with 
cinders or coke. Wire reinforcing 
seldom is used where it is possible to 
avoid it, ticcausc of the added expense 
of handling, placing and removing the 



Fin. IC-THK RINd COHE IS \I.VnB WITH A .S\VBEI*~S0.MET1.MES TUB rK.STFMl OF TUB COKE I.S FILLED WITH (TNDEKS TO ASSIST IS VENTING 


mold at the lop of the hub, flowing to 
the bottom of the hub, out through the 
brackets and back plate to the flange 
and rim. At the same time it rises in 
the mold and fills the front nifiic, single 
plate, tread and rim, and hnalty the 
central riser. Either two or three 
gates •ar<f made in the dish core. 

In the other style of gating, the mold 
i‘' poured through a central core and 
i<- gated W'iih cither two or three open¬ 
ings, to the bottom of the huh. In 
this case only two cores arc required, 
.while with the fonner method three 
cores are necessary. 

None of the three cores which enter 
into the molding of the chilled iron 
car wheel is - complicated. The dry- 
sand dish core is simple and easily 
made on a squeezer machine. The cen- 


of a strong sand and the mixture fre¬ 
quently contains molding sand. Oil 
binders are not used for any of these 
cores. Flour commonly is used as a 
binder, Inil other (li.> hinders and some 
waler-sohible binders are often cm- 
ployed. 

The ring core, uliieli forms ,he hol¬ 
low between the fiunt and li.Tek plale.s 
previously described is the most dilVi- 
cult of the car wheel cores to produce. 
Several iiigctiioits device'' are used in 
making this core. A Hat plate is pro¬ 
vided upon the core bench. This plate 
has three vertical rods. The pan¬ 
shaped metal corehox formed to the 
contour of the lower half of the ring 
core and with three hollow* legs or toes 
w^hich make the prints supporting the 
core in the mold is sot upon the plate. 


wires. When the first sand has been 
placed, and the center filling of coke or 
cinders is in place, sand is heaped on 
the pan and the upper surface swept 
to conform to the desired outline of the 
core. 

The sweep u.sed is shown at the ex¬ 
treme loft in Fig. 17. It is pivoted at 
tlic center, and rests upon the rim of 
the corehox. As the sweep is rotated 
about the center the coremaker throws 
more sand on the top, and as this is 
brushed over the surface, all irregular- 
tics are smoothed. The sweeping 
operalion is shown in Fig. 17. Directly 
at the left of the coremaker is a lx)x 
of cinders; further to the left is a pan 
partially filled with sand and ready for 
the layer of cinders; while a finished 
core is shown leaning against the .sand 
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bin at the extreme left. The vent holes rush and pressure of the metal, lii this 
arc visible in the toes, nr prints of this case wires arc used. The ring core 
core. must I.e strong, and at the same time 

Occasionrilly the quality of sand which mii>t Inini out quickly so that it will 
is aYaila1)k' will not produce a core v cakeii and cnimhlc when the metal 
v.hich is strong enough to wilhstaiid tin* contracts upon setting. 

Effect of Sulphur in Steel 


HK bureau of Nlaiid.irds re 
ceiitly sent lknr\ .S. Uau 
don to Kngland and l•’^^ln('l• 
to secure opinions, clata and 

available statistics on limits for sul¬ 
phur and phosphoius in specifications 
lor carbon stecU. This information 
was desired in connection witli the 
general investigation on ilu subject 

I now being carried on at the bureau. 

As a result of this visit little data 
strictly applicable to the biireairs 
icsearch on sulphur and phosphorus 

in steel was obtainable in either F.ng- 
land or France. This is largely ac¬ 
counted for by the basis used abroad 
in drawing up specifications. Specifi¬ 
cations in Kngland and France are 

! based almost entirely on pliysical 
I>ropertics 'and little regard is paid to 
the chemical composition in the speci¬ 
fications. 

In his summary Mr. Kawdon say.s 
that a research conducted along exact¬ 
ly tlie same lines as that of the bu¬ 
reau is now being carried out by the 
llritish ICngincering Standards asso 
ciation to determim- tlie ciTect of 
sulphur upon a certain type of steel 
products. 

The much-used tension test should 
be regarded as only a start in the 
nicehanical testing necessary for de 
termining the elTect of varying 
amounts of sulphur and pliosphorus 
j upon steels. Dynamic tests should 
be given full consideration a> well as 
tests which will show the properties 
of the metal in a transver-.e a^ will 
as in the longitudinal direction, as in 
the tension test as ordinarily carried 
out. 

The necessity of extensive service 
tests was emphasized, since no matter 
how many laboratory tests are car¬ 
ried out there is ho way of intert»rct* 
iiig such tests ^'.terms of ordinary 
service. , 

The opiniOitf^dH by manufac¬ 

turing metalltf^P^ differ Very wide¬ 
ly as to permissible limits for sul¬ 
phur, diametrically oppos-ing view's 
being taken. 

Regarding the method for obtaining 
suitable siflphiir and phosphorus con¬ 
tents in experimental heats to be 
, made, the general opinion appeared to 
«J>e that the additions should be made 
during the heat and not at its close. 


I'he geneial opiniun wa*^ held regard 
nig ihe subject of H’sidiial vs. iiddcd 
Miljibur that the dilTerencc lonsi'.teci 
l.irgely in the physical condition ol 
the two and no clear, definire expres¬ 
sion of oi)iniori could be oiitained as 
to the possible detrmicptal effect of 
some obscure rouditioii accompanying 
high percentages of siiliihnr and phos- 
idionis 

'file general tendency of the I'big- 
lish railways is to revert to the pre¬ 
war specifications for ordering in.ite- 
rials blit no such generalization cun 
be m.ade regarding French practice. 

Piston and Piston Ring 
Castings 

lly II. li. nUlfr 

Question —We are manufacturing pis¬ 
tons and pisl'Mi rings, and have trouble 
with gas holes. Our mixture consists 
of .30 jier cent pig iron. .15 per cent 
home .scrap and sprues, and 3.*' per cent 
foreign scrap, principally automobile 
parts. The pig iron contains 3.30 per 
cent silicon, less than 0.05 per cent sul¬ 
phur. 0,90 per cent phosphorus, and 
0.70 per cent inaiigancse. Could you 
suggest another mixture more suitable 
for the work ? 

"Pin holes may not be due to 
the mixture but to oxidized iron or too 
wet molding sand. The latter difficulty 
could ho romodied by using a freer vent¬ 
ing .sand and dampening it le.ss. Oxida¬ 
tion is caused by an excess of ^ir in 
the cupola. To pi event this, care should 
be taken to have a bed of coke which 
will extend approximately .30 inches 
above the top of the tuyeres. Then 
enough coke should be added to each 
charge to nmintain the level of the melt¬ 
ing zone the same height. About 
8 parts of iron to 1 part of coke is the 
general practice, but some foundries run 
their melting ratio as high as 10 to 1. 
On the other hand, occasional shops 
have a melting ratio as low as 6 to 1. 
This ratio will be largely dependent 
upon melting practice. 

Entirely different mixtures should be 
used for iron for pistons and for piston 
rings, A 1ow-pho,sphorus iron with 
phosphorus about 0.20 per cent is ad¬ 
visable for making pistons. Such an 
iron will shrink less than a higher phos¬ 
phorus iron and therefore pistons made 
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from it will be freer from honey¬ 
combed sections. Sulphur should be 
kept below 0.10 per cent. Silicon may 
range from 1.75 to 2 iK:r cent, and be¬ 
tween 0..50 and 0.80 per cent manganese 
is desirable. A good mixture for pis¬ 
tons is 10 to 15 per cent steel scrap, 
30 to 40 per cent home gray-iron scrap, 
and the remainder pig iron of an an¬ 
alysis to give an iron of the composi¬ 
tion here suggested. 

The properties desired in piston ring 
metal are altogether different from those 
required for piston iron. Piston rings 
require a stiff metal and high strength 
is not necessary, the idea being that the 
piston ring should maintain its ’ shape 
under all working conditions. Phos¬ 
phorus and silicon should be higher in 
this iron than in the iron used for pis-' 
tons. The phosphorus should be ap¬ 
proximately 0.80 per cent and the sili¬ 
con should range between 2 and 2.50 
per cent. The sulphur and manganese 
should be the same in piston ring iron 
us has been mentioned for piston iron. 

Foreign scrap is not advisable for 
piston rings unless it comes from a 
source where its composition will be 
uniform without question throughout the 
entire sliipment. This is imperative as 
the spring in each piston ring must be 
approximately the same or the ring will 
be eccentric as it comes from the pean- 
ing machine unle.ss this is regulated to 
suit each lot of rings. This of course 
would he midcsirahle and unprofitable. 

Remodeling Foundry 

The Griffith Foundry Co., Griffith, 
Ind., recently has been organized and 
has taken over the buildings of the 
(irilTfith M^aiiufacturing & Supply Co. 
It is having these buildings remodeled 
to suit the needs of a foundry and will 
start operations shortly. The new 
company i.s capitalized at $150,000. 
The following officers have been 
elected: Harry C. Stuart, president; 
Frank C. VVackewicz, vice president; 
Coit F. Holt, secretary-treasurer. The 
board of directors is composed of 
these H^fficers with S.' E. Stuart and 
J. C. Nowfeki. 

The Alloy Electric Steel Casting 
Co.. Massillon. O., has accepted a 5- 
acrc site at Warren, O., and will soon 
begin the contstructioii of a foundry. 
The land was offered to the company 
by the Warren board of trade without 
cost, as an inducement for the estab- 
lis*hment of the plant in Warren. 
Officers of the •company, which is 
backed by Massillon capital, are: Pres¬ 
ident and general manager, N. L. 
Coxey; vice president, A. T. Ranck; 
secretary and treasurer, J, S. Corey, Jr 



Accelerating Cylinder Production 


Attention to Minute Detail and tke Adoption of Every MeeLanical Aid to Speed 
and Accuracy Have Increased the Output of Automobile 
Cylinders in Wisconsin Plant 


n ESS than a year ago, when 
automobile manufacturers her' 
aided the first advance of or¬ 
ders that recently has swamped 
the foundries of the country, castings 
could be secured at will Practically 
ivithout exception all of the autoinative 
industries either had their own shops, 
■or patronized a number of independ¬ 
ent foundries which were under con¬ 
tract to deliver a stated number of cast¬ 
ings, as needed throughout the year. 
If more were needed, a mere hint 
'brought scores of offers from found¬ 
ries which were endeavoring to main¬ 
tain operation under the slack times 
which followed the armistice. Less than 
a year ago these strange conditions 
governed throughout the country. 

Today automobile castings of all 
classes are practically unobtainable for 
early delivery. Special ’ represenlalives 


of the manufacturers are journeying 
throughout the territory contributary 
to the automobile centers, seeking shops 
which have a small amount of unused 
capacity that can be turned to making 
even a few automobile castings per day 
to supply the shortage. 

St*ff C onlainni Plants Expand 

Those establishments which maintain 
their own foundries arc seldom more 
fortunate than those which have de¬ 
pended solely upon outside shops for 
their castings. The expansion in the 
automobile bu.sincss has been so great 


and so rapid that even self-contained 
manufaauring plants have outgrown 
their facilities and must seek elsewhere 
for badly needed castings. 

Under all these strenuous trials, every 
conceivable means is exerted to attaiij| 
greater output. Probably no singlt^ 
branch of the foundry industry has 
been developed to as high a plane of 
efficiency as has that divitiion which 
is engaged in automobile caatjngs p^- 
(luction. Association with the industry 
which has stood for repetition wori^ 
large output, straight line operations, 
simplicity in design and those many 
factors which go to 
make up stupendous 


l)rodiic‘tion, has rendered 


in a k i n g 
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ria i—FLOoB or comruntD ctmndbr com ready at evening to oo into the molds on the foixowing day - the operating bxrcu- 

TIVRS. from left TO RIGHT, ARB W. B. OOLDfrriNR, MANAGER; LOUIS RASMUSSEN, SUPERINTENDENT; CHARLES WUSSOW, CUPOLA 
FOREMAN; CHARLES LEISS, FOUNDRY FOREMAN: AND D.WID FRANCIS, CORBROOM FOREMAN FIG. 2- THE CTLINDER 
CASTING WITH GATES AND RUNNERS iR THE POSITION WHICH THEY OCCUPY IN TIfC MOLD 


311 






THE FOUNDRY 


April 15, 1920 


.!'T. 

■>1 'Vjifi 



i!!i} m 





,•{; 




FIR. 3—roPK PATTERN MOUNTED FOR MOLDING 

automobile castiiu;^ leaders in efficiency. Therefore, the 
attainment of still hiiy^her perfection and ijreatcr production 
with the retention of cpiality has marked a new step 


adYaiiccment of foundry practice. 

In Kenosha, VVis., a short ride north of Chicago, is the 
\ash Motors (. o., manufacturer of iiasscnger autoniob le.s 
and the Nash* Quad, tlie latter known through its service 
during the war. The coiuiKiny has a large, modern and w'ell 
erpiippcd foimdr>. It produces practically all of its own 
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FIR 4 -DIIAR MAfHI.NE WITH COMPLETE PATTI‘:RN 


castings and has 


except 


demand 


trucks has made 


farm out some 


c e 11 11‘ y 


p 1 a c e d under 


\V. H. (joldstme, 


practically grown 



done so contiiui- 
when the excep- 
f o r cars and 
it necessary to 
of the work. Ke- 
foiindry has been 
new management, 
a man who has 
up with the cast- 
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no. C— FLOOR OK DRAG MOLDR AT THE START OF CORING OPERATIONS—.NOTE THE ONLY OPERATION PERFORMED TO THE JIG IN PUlTINti THE 

CORES IN PLACE 















ria 7 — ITLOOR or m\m nfSkVY to RKCBIVE THK C0I>K8—NOTR TIIK SIMPLB CUlMriXO AND TJIE RUNNER BOXER MADE READY IN THE BACKGROIIND 

FIQ. 8 -lN 9 Et<>- 8 MALL CORES WinCII ENTER THE CYLINDER MOLDS 
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KICt. 8-COMPhETRD COPK WITH Ulfl FOR TURNINn AND II KNI>1-IN(J THE MOLU IN C’UISINIK-XOTE 
THE CRURHINQ AND CIlAPLIirr CUKF^ UHED 


ings end of the autoinobile business was 
made foundry manager. Louis Ranuissi'ii, 
who also is well versed in this particular 
branch of the industry, was made superin¬ 
tendent and together these men have 
l^uilt up an organi/<ation wdiich con¬ 
stantly has improved the practice of 
the shop, w'ith the result that were it 
not tor the growth in demand for the 
automobile built by tlie company, all 
of the foundry work rerinired could Ik* 
handled within its own shops. 

A coniparisnti by figures alone docs 
not measure all the improvement which 
has been brought about in the foundry, 
but indicates the growth in product ion 
through efficient methods. Output on 
one type, 6-cylinder block, for passen¬ 
ger cars has been increased from 140 
to 300 per day. Tiansniission housings 
now are produced at the rate of over 
200 per day, where 125 were produce*! 
previously. Cylinder heads have been 
increased from 130 to 300 and mani¬ 
folds from 130 to 300. Placid con¬ 
tentment with existing conditions has 
not followed this growth in production. 
The management constantly is seeking 
greater output, not through increased 
human effort, hut rather through per¬ 
fecting methods, attaining accuracy, and 
bettering the entire .shop efficiency. 

' The molding practice followed in 
making the cylinder block mentioned 
gives an idea of the infinite care in 
detail which is expended, and the per¬ 
fection of the system w'hich is in oper¬ 
ation. The cylinders are made on four 
floors, which extend at right angles to 
one 'Side of the main concrete-floored 


aisle. Molding machines are placed 
at each end <)f each of these fbiurs. 
ICight molding machines produce inohU 
for 3U(1 t.i.vting.s per day. 

The drag maclime of each unit is 
placed at one end of the floor and the 
cope machine at the opposite end, while 
iM-tweeii each two siiccessiv*' floors ia 
a crane iiuuvay with traveling air-oper¬ 
ated hoists, .serving either to the left 
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or right. One of the drag machines 
with the pattern mounted is showii in 
Fig. 4. Special flasks ar^ prdifided, 
which are machined to jigs. These 
have permanent trunnions at each end, 
by which they are lifted and turned 
when held in the special yoke shown in 
Fig, 9. At opposite corners on each 
flask are lugs that are drilled to admit 
guide pin.s used to locate the cope in 
closing. One side of each flask is pro¬ 
vided with semicircular depressions 
through which the six prints of the 
cylinder cores and a single waterjacket 
core print may project. The hack is 
hollowed out so that the bottom of the 
combined cylinder-crankcase core may 
project through and rest on the edge 
of the flask. An improvement in this 
flask is contemplated, involving the use 
of an offset or false side of the flask, 
extending from a few inches below 
the depression upon which the core rests, 
up to and several inches above the joint 
between the lower and upper halves of 
the crankcase core. This will provide 
a space between the cores and the false 
side, into which sand may be rammed 
to prevent any possibility of a run¬ 
out. 7’he cope flask is similar in every 
rc.spcct to that used for the drag. 

A long support core to hohl the 
ends of the cylinders and crushing 
cores to hold the flywheel and timing 
gear housing cores are .set into place 
on the ijattern and rammed into po.si- 
lion with the drag. The drags are 
taken from the machine and placed in 
long rows which extend the entire lengili 
of the molding floor. Ciasoliue then is- 
poured into ihc mold and fired to ef- 
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feet a skin-drying of the mold sur¬ 
face. Cores then are placed in posi¬ 
tion. 

In this shop every attention is given 
to attaining accuracy in the cores be¬ 
fore they are brought to the molding 
floor. Further, as many cores as it 
is possible to assemble in the core room, 
are placed together, so that the time 
and labor of placing cores on the mold¬ 
ing floor is conserved. This item pro¬ 
duces a large saving as a great part of 
the cylinder casting is carried in cores 
which are complicated and must be ex¬ 
tremely accurate. The main barrel core, 
which forms the hollow interior of the 
cylinders, and the upper half of the 
crank case is assembled together with 
the water jacket cores on a special plat¬ 
form, such as those shown in Fig. 13. 
In this way the main large unit may 
be lifted and set into the drag in one 
piece, and the. only check upon dimen¬ 
sion which is performed upon the cores 
when assembled in the mold is to try 
the position of this large assembled 
unit with the gage which is shown 
at .4 in Fig. 6. Immediately in front 
of this gage are shown two lifting 
bars, such as are used to pick up the 
cores from the carrying platform to 
lower them into place.in the drag. The 
projecting pins engage holes in the core, 
four of which are provided at the 
back and four others in the ends of 
the cylinder prints. 

In addition to the assembled barrel 
and water-jacket core mentioned, eight 
other cores arc set into the drag. Thesi 
include the valve chamber cores, 

Fig. 8, which are made in two sections 
as shown. The starter-box core, /?, I'ig. 
8, is set at the flywheel end of the 


mold. Next to thi.s is the flywheel 
housing core, H, which is si^pported on 
a crushing core in the drag. .'\t the op¬ 


posite end of the mold the gear case 
core, li, is set in place. An extension 
of this core has a small groove into 
which rests the projecting print at otuj 
end of the waterjacket core. The op¬ 
posite end of the latter is supported 
on an extension of the crushing core' 
which is rammed up with the mold ti> 
support the prints of the cylinder cores. 
The waterjacket core is supported on 
four bearings. The small cores, F aiid 
G, are the oiler core and gear neck 
core, respectively. A number of small 
chaplets, similar to those which* at't 
visible in Fig. 7, arc used both under 
and on top of the cores to prevent any 
possible shifting when the metal is 
poured. 

After all of the cores are in position 
a slurry of Are clay is applied as shown 
in Fig. 6 to effect a tight joint when 
the cope is lowered into place. 

The cope machine with the pattern 
mounted is shown in Fig. 3. The tiny 
holes shown at A in this illustration 
accommodate pins which are set into 
small cores. . These pins serve a dou¬ 
ble purpose. They hold the cor^fj^m- 
ly in position while the cope }£'%bld- 
ed, and establish a definite location 
for two chaplets. The two small cores, 
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shown near the two ends of the mold, 
form depressions in the cylinder where 
holes are later inacliincd. Thj core 
at the center, which also is shown sup¬ 
ported upon the edge of the mold at the 
left forms a boss in the center oi the 
casting. The small dowels at the upper 
side of the cope pattern, Tig. ser\c 
to locate gate pins which are set when 
the mold is rammed. 

The method of gating the cylimlcr 
mold is apparent from h'ig. 2, which 
shows the casting in the position tint 
it occupies in the mold. Two rjniicr 
Ihjxcs connect to two main sprues which 


lip the stream into a spray that falls 
through the long sprue to the runners 
at the base. No additional risers are 
provided, as the weight of inelal in 
the sprues provides adequate feeding. 

As was stated previously, the admir¬ 
able system followed in making and 
assembling the cores saves a great deal 
of time on the molding floor. In the 
large core dcparlment which is main¬ 
tained to supply the needs f>f thn es¬ 
tablishment, every niimito detail is scu- 
died in the effort to better production 
or accuracy. It has been found tliar 
a per cent loss ctniKl be reduced 
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run siraight down through the cope, lo less than 8 per cent through prope** 
through both sections of the base cores In the machines used in pro¬ 
of the crankcase core and lo due mg the half section of the cum billed 
two runners at the bottom. These cylinder-crankcase core, three loose 


jig as shown. They are supported at 
three points and the distance between 
these three points of contact and the 
upper surface of the jig is accurately 
maintained. Gages are applied to these 
rubbing boxes each morning to assure 

this accuracy. With the < core section 
in place as shown, a rasp file is drawn 
rapidly down the three half-cylinder 

columns to form the grooves which 
tuny be noted in the upright core at the 
right. These grooves serve as vents 
and further when assembled they afford 
sockets into which pins of the lifting 
bars are inserted in lifting the cores 
from the delivery benches to the molds. 
When the grooves arc formed, the ruh- 
hing bar, shown at B, is dragged across 
the core, resting upon the two sides 
of the. jig. This operation which is 

cpiickly performed assures the accurate 
fit, or interchangeability of the half 

sections. The sides of the jig which 
support the scraping bar arc provide 1 
with tolerance strips, screwed to llie 
jig. When the master gage shows that 
these have worn unduly, they are re¬ 
moved and new .strips are screwed in 
place. 

( ores Blatkcncd 

The half .sections tlien are carried, 
four together, to the blacking trough 
which is nearby. There they are stood 
on end on two supporting boards over 
a tank of blacking. A cup to which an 
atomizing device is attached is used 
to. dip the blacking from the lank. The 
cores arc sprayed in succession, the 
front one being lifted away as soon 
as it is covered with the blacking mate¬ 
rial. From this point the sections arc 
carried to a bench where they arc pasted 
together. 

In this operation one section is laid 
with the flat surface turned up and 
smeared with a mixture either of three 
part.s flour and one part dextrine, or 
with a special core paste. The top 
sectron then is applied and pressed 
firmly in place. A clamp with a set 
screw adjustment is used on' the base 
of the core. This is shown at C in 
Fiff. 12. 

The two newly pasted halves then are 


runners are curried in the bottom pieces, including a gate stick, are set set perjftndicularly on small four- 
portion of the crankcase core. Encii into the corebox. A mixture of Mich- wheeled assembly trucks at one end of 
comnuinicatcs through seven separate igaii City sand with core oil made the bench shown in Fig. 12. The tops 
flat gates formed in the drag, to the by the Holland Core Oil Co., Cliicugo, of the cylinders arc wired firmly and 
bottom of the casting. The only strain- is used for these cores. The half .sec- then the truck is moved along the 
ers used arc in the runner boxes. Thc.se tioii cores are baked flat on perforated bench. Next the cam-bearing cores arc 

arc flat cores, rectangular in outline eon- plates. Two batteries of 10 ovens set in and clamped in place by the 

forming to the bottom of the runner each are devoted to core baking in thi.s special rig with set screw adjustment, 

box, with one half formed solid and fouudrv. These all arc coke fired with shown at D in Fig. 12, The gage used 
the other perforated. The metal is forced draft. to try the position of the cam bearing 

poured upon the solid portion of the After the half cylinder-crankcase cores cores is shown at P. Small spacers are 
strainer core, which is on a slightly are baked they are carefully tried in jigs, inserted to assure the proper main- 
lower level than the end which is per- and rubbed to an accurate fit. The tenance of the opening at the point in- 

forated. In this manner the entering rapid and efficient rig used for this dicated at £. As these operations jtre 

stream strikes the flat core, flows up operation is shown in Fig. 10. The performed the truck has been moved along 
and through the strainer which breaks cores are placed, flat side up, 111 the on the bench trackway, until when the 
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assembly is complete, the core is lifted 
and laid upon its side on a rack similar 
to that shown in the foreground. These 
racks support the cores at three points, 
obviating danger of sagging or warping 
when they are rebaked. They further 
permit a number of the cores to be 
stacked upon one core-oven truck or 
platform for baking. In this manner 
space is conserved and the free circula¬ 
tion of drying air around the core is 
not restricteef. Fifteen of these racks 
are placed together upon special plat¬ 
forms, which are picked up by electric 
lift trucks and carried into and out of 
the core ovens. A number assembled 
for the ovens arc shown in Fig. 1. 

As soon as the core is renuived to 
one of the racks, the small assembly 
truck, (7, Fig. 12, is lifted lo the lower 
trackway and given a shove to return 
it to the other cud of the bench ready 
for reuse. 

Two gangs of two men each assem¬ 
ble the cylinder-crankcase cores ready 
for the second baking. With the sim¬ 
ple rig described, these six men assem¬ 
ble 600 sections or .300 complete 6-cylin-^ 
(Ilm cores each day. 'I'lu' 
cost of the lal>or in finish¬ 
ing these cvlitider 
cores is 
a h o u t 
The 
work is So 
planned 
that 12.S 
or more 
compl e t c 
cores arc 
ready to he 
carried 
to the 
molds by 

4:30 o’clock in the afternoon preceding 
the day in which they arc lo lie used. 
More than sufficient additional core.s 
have been put in the ovens for the 
filial baking at closing time, .so that 
the following day the final assemlily 
is well in advance of the molders’ needs. 

The watcrjacket cores, which are 
assembled with the barrel core previous 
to delivery lo the molding floor, are 
made in two pieces, as ma^ be noted 
from a close inspection of Fig. 13. These 
are turned out on special plates which 
have saddles to support the cores while 
tJiey arc dried. The upper portion of 
the water]acket core has two end pro¬ 
jections or hubs which rest upon drag 
cores and serve to support and also 
to vent the former. These are indi¬ 
cated at Fig. 1.^ Another vent is 
provided through the print When the 
complete core is set into the mold, a rod 
is thrust into this vent and the joint 
around the ^ print is luted with fireclay 
before the mold is closed, l^is may 
be noted in the first mold in Fig; 7. 
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When the two parts of the water- 
jacket core have been baked, they arc 
rubbed in special jigs to form an ac¬ 
curate joint and then are pasted and 
rebaked as in the case of the cylinder 
sections. The two sections of the bar¬ 
rel core, with the complete watcrjacket 
core are shown in Fig. 13. The water- 
jacket core is slipped into place over 
the ends of the cylinders and left upon 
assiembly racks until needed, when an 
electric truck lifts the platform and con¬ 
veys it along the main aisle to the run¬ 
way between two of the waiting lines of 
drag molds. Here the core-setters re¬ 
ceive and carry the core platform or 
table along side the mold and lift the 
core in place. This method of han¬ 
dling has reduced the loss due to break¬ 
age in handling to an absolute niiiiimum. 


Obviously the ore .sand siijiply i>la\s a 
prominent part in maintaining the ijuan- 
tity and <|uality of the work produced. 
.A yard traveling crane delivers core 
sand into hoppers, cadi of which hold 
30 tons. These liopper.s are lined with 
a liberal .supply of steam pijies .so that 
when tlie sand is ready for nse it ha.s 
been dried to a coii.sisteiiey’ whieli will 
receive the mixture of core oil and 
water employed. The material is taken 
from the hoppers into a dump bottom 
car and then i.s elevated to the mixing 
machines. Two Blystone and one Stand¬ 
ard mixing machines which together 
have a capacity of HO tons per day 
are employed. The core room is served 
by a 60-foot traveling crane which con¬ 
veys all core saml from the mixers lo 
the benches. Bottom dump buckets per¬ 
mit the material to be dropped directly 
into bins at the benches. This method 
of handling saves the work of eight 
laborers. 

The production which is being main¬ 
tained on the cylinder job may be ap¬ 
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preciated from the labor figures. Piece 
work is employed throughout the shop* 
even the electric truck operators are 
paid 5c per lift and average 150 lifts 
per day utt their work. Thirty-six men 
are employed on cylinder-core work 
working in 8-hour shifts. These gangs 
each make 1230 half-section cores. This 
provided 615 complete .barrel cores 
which are assembled in pairs for use in 
the mold, making 300 complete cylin* 
der-crankcas<- cores, providing an allow¬ 
ance of 15 for breakage or any possi¬ 
ble overage in the estimated produc¬ 
tion of molds. 

An etinally remarkable record is noted 
in molding and assemhling the com¬ 
pleted molds on the cylinder 4^’ork. As 
was noted, ffuir floors each with two 
machines, a cope and a drag unit, are 


in use. Fach of the four floors is 
worked by a gang of 10 men. Eight 
were formerly employed on each floor, 
two working on ibc drag machine, two 
on the cope, two setting the cores, and 
ime acting as finisher, drying the molds, 
venting and luting the joints. The eighth 
man operated the crane serving each ma¬ 
chine. This force produced and poured 
an average of 05 molds per day. The 
addition of two laborers lo carry the 
cores to tile side of the molds, and 
two other laborers to help pour in¬ 
creased this production to upward of 
75 molds per day from each of the 
four floors. 

The practice employed in making cyl¬ 
inder heads is similar to that used in 
many other .shops. Only a small por¬ 
tion of the detail of the casting is car¬ 
ried in the mold. The core forming 
the inner water circulating passages 
is suspended by wires from a cover core 
which forms the under side of the cyb 
indcr head. A head casting, just as 
it comes from the sand, is shown in 
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Fig. 14. The diffennt cor^s which arc 
used are shown in Fig. 15. The inner 
core, top and lx>ttoni views are indi¬ 
cated at /I, while the assembled cover 
core and inner core resting on edge 
is shown at the back. Below are the 
two parts that make up a special gate 
core, B being the bottom portion, and 
C the top. The strainer is set in place 
in the square hollow of B. One moldcr 
and five helpers produce over 185 heads 
per day. 

Two cupolas, one lined to 6() arid the 
other to 54 inches, produce suflficicnt iron 
for all of the automobile work which 
is handled in the Nash foundry. These 
cupolas are operated continuously, from 
about 10^ a. m. until 6:30 p. m.. and 
produce from 60 to UO tons of iron 
per day. A mixture of malleahU-lHs- 
semer pig iron with 15 to 20 per cent 
of charcoal iron, shop scrap and about 
IS per cent of steel, is melted. The 
charge in the 60-inch cupola averages 
2400 pounds of iron to 3(X) pounds of 
coke and in the .S4-inch furnace 275 
pounds of coke is used with 2000 pounds 
of iron. The average analysis of iron 
used in the cylinder work is as fol- 
k>ws: 2.25 per cent silicon; 0.08 per 

cent sulphur; 0.175 to 0.2 per cent phos¬ 
phorus ; 0.60 to 0.75 manganese; 0.40 
per cent combined and 2.80 per cent 
graphitic carbon. 

The metal is conveyed by overhead 
monorail cranes from the cup*da spout 
to pouring stands at the side of the 
main aisle contiguous to the «lilTerent 
molding floors. These are operated from 
traveling cages which are unit with the 
crane trolleys. These monorail tracks 
arc about 30 feet above the foundry 
floor, and arc laid out in a system of 
loops, and straight track.s with switches 
so as to command the entire foundry. 
At one time coiisiderahlc danger \\a> 
entailed by the use of these monorails, 
particularly when the operators were 
running their cranes backwards. .A num¬ 
ber of accidents happened through run¬ 
ning back into open switches. The 
management adopted a simple rt'inedy 
for this condition. They caused all of 
the rails if> he painted white. This ren¬ 
ders them plainly visible at all times, 
so that the operator readily may see 
when a switch is open, fhie of the 
painted trackways is visible in the up¬ 
per portion of Fig. 1. The painting is 
renewed on Sunday at least twice each 
month so that the coating is not allowed 
to become ditigy or inconspicuous. 


Chicago Will License 
Metal Industry 

IVactically all iron, steel and metal 
indnstries within the city limits of Chi¬ 
cago have been put under a license 
system by an ordnance passed recently 
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by the city counSl. This is pant of 
an effort to make up by general licenses 
tor the deficit in revenue resulting from 
cessation of liquor license payments. 

The first section of the ordnance fol¬ 
lows ; 

“No person, firm or corporation shall 
conduct, operate, manage or carry on 
any iron, steel, brass, copper or alum- 
inimi foundry, machine shop, steel fac 
tory, iron factory, or other establish¬ 
ment where iron, steel, brass, copper, 
alumiiiuin or other metals are made, 
nianufriclured or fabricated, within the 
city limits of the city of Chicago with¬ 
out fir.sl obtaining a license as herein¬ 
after provided." 

.‘'pplication is to be made to the 
cimimi.ssioner of health, who will in¬ 
vestigate from the .sanitary standpoint 
under health, safely and sanitation laws. 
Recommendation from the health de¬ 
partment to the mayor re.siilts in the 
liceti.se being issued on payment of an¬ 
nual fees graduated according to the 
number of employes, as follows: 


Emplriyi'S Fee 

1 - .$ 25.00 

11 ■ 2.5. 50.00 

20 - 50. iiO.OO 

51 - 75 . 70 00 

70 -100. . HO.OO 

101 125. 100.00 

126 -1511 . 120 00 

151 - 175 . 140.00 

176 200 160.00 

201 250. .... IHO.OO 

251 mill iiimaM. 200 00 


'rile number of employes is to be de- 
Icnnined by the largest number at wh)rlv 
at .inv one tune during the preceding 
year, and provision is made if a whole- 
s.-^le department or store is conducterl 
by the foundry, clerks and other cm- 
plo' es of these departments shall be 
incluilefl in llr schedule. .\ pciialtv 
of $25 $100 for eaeh violation of 

this citv ordinance is provided. 

British Combine for Non* 
ferrouH 'Research 

Hriiisli firms engaged in the non- 
ferrous industry have formed an as¬ 
sociation to carry on research work in 
non ferrous metals and alloys for the 
benernt of members. T'his organiza¬ 
tion is known as the Britij^h Nonfer- 
rous Metals Re-search association. It 
is incorporated as a limited liability 
comp.'iny and will work without profits 
hut will have a guarantee from nicin- 
hers in ]ilace of shares to rai.se money 
for financing it. 

Members 'have the right to receive 
scienitific and technical information 
from the information bureau; to rec¬ 
ommend subjects for research and 
investigation and to request speci¬ 
fic research to be undertaken for their 
sole benefit or for the benefit of a 
particular member at cost price. How¬ 
ever, the association is not bound to 
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grant such a request and, in grant¬ 
ing it, may impose any condition's or 
restrictions deemed desirable. Tbe 
members also (hiave the privilege of 
using any patents or (secect processes 
resulting from any reseanches under¬ 
taken, either without payment for 
licenses or else at only a nominal 
charge. 

A librarian bas been appointed and 
a bcgiiiiifing ha.s been miade in filing 
and in'de.x.ing literature relating to non- 
ferrous metals and alloys. The as¬ 
sociation will not undertake routine 
investigations such as can be done 
in w-orks laboratories. At first the 
association will carry on its work 
L'hroiigh the laboratories of >existiug 
i!istitution.s. such as the 'Universities. 

New Malleable Foundry 
Starts Operations 

Operations were started in the now 
malloahle-iron foundry tof the Moline 
Iron Works, Moline, 111., the latter 
part of March. This plant will ulti¬ 
mately give employment to from 221) 

10 2.50 men, wihich will bring the total 
nuinbcr of eniploye.s of the company 
lip to bctwcfii .500 and 000 persons. 
The foundry i.s lunised in two build- 
iiig.s. Tlic one which contains the 
iiioliling department is 110 feet by 360 
feet. It is etju-ippod with two 12-lon 
melting furnaces. The building eon- 
laining the annealing and finishing de¬ 
partments is 110 X 360 feet. Eight 2.5- 
ton annealing furnaces have been in¬ 
stalled. The new foundry will produce 
malleable castings for agricultural iiii- 
plements, automobiles, trucks, tractors, 
washing machines and saddlery hard¬ 
ware. 

The officers of the company are: 
President, L. E. Nutl; vice-president, 

.1. J. Creedon; ■secretary, L. If. Dorman; 
treasurer. J. T. Miles. Edward Miles 
is foundry superintendent. 

Engineering Companies 
Ha^e Been United 

VVcstingihoiisc, Church. Kerr & Co., 
Inc., New York, recently combined 
with Dwight P. Robinson & Co., Inc., 
New York, under the name of the 
latter firm. The new oompany wi’l 
occupy executive offices at 61 Broad¬ 
way, and engineering and designing 
offices in the Grand Central Palace,- 
New York. Dwight P. Robinson, 
pres>ident of the new company, was for 
many years president of the Stone & 
Webster Engineering Co., New York. 
In 1918 he formed the company wlhi(eh 
has nOw consolidated wftb Weeting^ 
•house, Ohurch, Kerr & Co., Inc. 












Electrical Melting of Alloys ■ 

Direct Arc Furnaces Which Have Won Their Position in Steelmakin|f Fielda 
Have Been Successfully Adapted to Nonferrous Melting 
Where Volatile Alloys Are Absent 


H1L£ electric crucible brass 
furnaces are iioi limited as 
to the alloys they can han¬ 
dle, they are extremely lim¬ 
ited in applicability either bccduse of 
their low thermal eiliciency, or of 
their lack of reliability. The u.sc of 
some hearth-type furnace is essential. 
Naturally, the first type to consider 
is the direct arc type, which holds 
almost undisputed sway among elec¬ 
tric steel furnace.^, and of which the 
Hcroult, Snyder and Greavcs-Etchells 
arc among the most prominent makes 
in commercial use for melting metals, 
throughout this country. 

Direct arc steel furnaces are past 
the experimental stage. They are 
.standard. Hence, they aje greatly 
lacking neither in thermal efficiency 
nor in reliability a« they fall sliori 
in these points and succeed on steel. 


BY H. W. GILLETT 

However, they are limited, and sharp¬ 
ly limited, as to the nonferrous alloys 
they can handle. 

Troll and the other elements iu steel 
are nonvolatile, or only slightly vola¬ 
tile, at temperatures well above the 
louring temperature of steel. Zinc 
and lead arc volatile at comparatively 
low temperatures. Zinc boils at 920 
degrees Cent., lead at somewhere be¬ 
tween 1500 and 1600 degrees Cent. 
Kither of these elements will boil 
out of brasses and bronzes at some¬ 
what higher teinpcratiircs, but at 
temperatures not far above the pour¬ 
ing temperatures of alloys high in 
zinc or lead.* 

All these direct arc furnaces have 
one or more arcs playing between 
one or more carbon or graphite elec¬ 
trodes and the charge itself. 'I’he 
charge may he coveied by slag, but 


the arc has u tendency to blow this 
aside and to play between the elec¬ 
trode and the metal. The temper¬ 
ature of the arc is about 3500 degree 
Cent. The arc probably is the hot¬ 
test source of heat on earth, and t$ 
surpassed only by the sun ^r other 
still hotter members of the solar 
system. 

As an arc plays Upon molten metal, 
there is a race between the heat com¬ 
ing in from the arc and that passing 
out through the metal, away from 
the vicinity of the arc. If the rate 


*(\>inparp Johnston. J., Tlic Vol&lilitj of thi 
stKiients of Brass, Jour. Amvr. Inst. .Metals, VoL la, 
p. 15. 

(•'■Ilett, H. M'. BrB.<u Furnace Practice In tht 
V. s, Bull. T^i. V. R. Bur. Mines. 1910, p. 1S». 

Coliins, K. K., fCleotrlo Fuinace for MeltliM Nori- 
FcrrniiK Metals, Fmindiy. Vol 47, 1910, p. MO. 

Hill, W., and I.iu'kPF. J. P.. The Spectrwceple 

Iiftfiiniiutlnn of Small Amounts of Lead In Coppar, 
IVans. Am. Elecirorlivm. Roc., Vol. .12, 1917, P. 835; 
MH. and ( licm Kiir . Vol 17, 1917, p. 0.50, 
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Kir. 8 —SMALL TWO-PHASB SXYDBlI FUllNArB 

of energy input is higlicr than the 
latc of heat conduction througli the 
metal, the IcniiKMaturc of the metal 
under the arc continues !o rise. If 
tlio lieat can be poured before the 
metal under tlie arc readies to the 
boiling point of its most \oIalile con¬ 
stituent, there will not be imidi loss 
of volatilii'cd metal. 'I'he boiling 
points of iron and the other dements 
in steel are high enough so that there 
is no trouble. However, one can no 
more play a direct are on .i bronze 
high in h'ad and not volalili/e some 
lead, nor on a brass high in zine and 
not lose zinc, than he ran drop a 
red-hot ingot of metal in water and 
not get steam, 

A true bronze is somewhat different 
for the boiling points ot both cop¬ 
per and tin are high. IJrass, nickel- 
silver, manganese bronze and other 
alloys containing more than negligible 
amounts of zinc, arc not compatible 
with a direct arc. Occasionally, some 
maker of a direct are, .'.ted furnace, 
who hasn’t tried it, and who isn’t 
used to brass, will ii.dude brass- 
melting among the qualifications of 
bis furnace, but aftei he tries it he 
becomes more exact in his plirasc- 
ology and refers to hronzc-mdtiiig in¬ 
stead of brass-melting. 

Back in 18*X) SlavvianotT* described 
a scheme for arc-wclding blowrholes 
in castings. He states “Kxperiinents 
show that brass, after electrical cast¬ 
ing, becomes materially altered chem¬ 
ically in consequence of burning out 
the zinc." 

While it was plain that zinc losses 
ill a direct arc furnace must be cnor- 

<•) Blavianoff, N.. Rnullah Patent. 16.270 of 
1S90. U. 8. Pitent. 657..S29 of 1907. 


inous, to get some figures on the loss, 
the bureau of mines built a small 50- 
pound direct arc furnace in 1915, set¬ 
ting it lip outdoors so as to be able 
to avoid zinc fumes. In melting in¬ 
got of 80 per cent copper, 2.5 per 
cent till, 2.5 per cent lead, 15 .per cent 
zinc, the net nielal loss was 4.5 per 
cent. On ingots of 67 per cent cop¬ 
per, 53 jier cent zinc, the loss was 
7.5 per cent. The arc was only 50 
\olts, and the furnace was operated 
with every care to hold down the 
losses. 'I'hc alloys both were poured 
at lower tempcratiiies than normally 
would be called for conimcrcially. 

During a test of a OfKVpouiul Sny¬ 
der furnace at llie Chicago Bearing 
Metal Co. in 1^16, a few heats of 
yellow brass ingot (27.5 per cent 
zinc) were made at the request of 
the bureau of mines. Altliougli the 
pouring temperatures were low, the 
metal loss, by weight, was 4.5 per 
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cent, and the average zinc content 
of the product was under 24 iiei cent. 
Moreover, the furnace did not act 
well, the metal vapor in the arc mak¬ 
ing it snappy and pulling the pou'or 
factor down. 

There has been no commercial use 
of direct arc furnaces on yellow brass 
in this country. The only known 
conitricrcial use of .nich n furnace was 
in France during the war. On ac¬ 
count of lack of fuel, yellow brass 
had to be melted electrically, iince 
hydroelectric power was available. 
So a deNolly-Ciraimnont furnace* that 
bad been used in premelting ferro¬ 
manganese before adding it to steel, 
was utilized. This furnace operated 
at a low voltage. It had huge car¬ 
bon electrodes, 20 inches square, as 

(•) 8m drN'iHy. H.. U. 8. PMent, 1,216.961. 
Orammoiit, R., Kr«nrh Patent, 487,609 of July 17, 
1918. 
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it had been found best to use a low 
voltage arc and distribute it over as 
much surface as possible in order to 
reduce the loss of manganese. Man¬ 
ganese is the most volatile of the 
elements in steel, although its volatil¬ 
ity nowhere approaches that of zinc 
in brass. 

The dcNolly furnace used, accord¬ 
ing to photographs shown the writer 
by Capt. M. AUmeyer, of the French 
technical commission, was built al¬ 
most exactly like the .sketch shown 
in the dcNolly patent, Fig, 1. 

This furnace, operating 24 hours a 
day, melted about four heats of 2^ 
Ions each of 6()-40 brass per day; 
one beat in six hours. The average 
power input was only 175 kilowatts. 
This rale of power input, low for a 
fi.riiace of .so large capacity, allowed 
the heat to flow .iway fiom the metal 
below the arc, to a certain degree, 
and the furnace and its operation were 
probably as well adapted to handling 
vcllovv brass for low metal loss as 
any direct arc furnace could be, 
though tile lower i)ow'ci input involved 
llicrmal inefficiency. 

'Die i)ov\er consinnption was 450 
kilowatts per net ton, which is more 
than twier the i-nergy that is required 
per ton uiidci similar conditions at 
least by two oilier types of electric 
III mace >, 

The gross metal loss was over 6 
per cent. No accurate data is at 
hand on the net loss, but since 3.5 
per cent extra zinc (on the total 
weight charged) was added to the 
scrap brass melted to keep it up to 
composition, it could not have been 
below that figure. In the French 
military emergency, the inefficiency 
of this direct are furnace and it^ 
high metal loss of course had to be 
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borne because of the lack of fuel, 
but under normal American condi¬ 
tions, it would not compete with fucl- 
fircd furnaces, to say nothing of other 
electric furnaces. 

Therefore, we must accept the lim¬ 
itation of the operation of direct arc 
furnaces to alloys low in zinc. There 
is not much experimental evidence as 
to just how low the zinc must be, 
but it seems probable that 5 per cent 
zinc would certainly be the upper 
limit and the limit may be lower. 
'I'hat is, ordinary red biass is prob¬ 
ably better handled in other types 
of ill maces. The situation may be 
summarized by stating that the direct 
arc. furnace is not at all useful on 
brass, but may be useful on bronze 
or other nonvolatile alloy.s. 

Nonferrous alloys more closely 
allied to steel may he handled in the 
direct arc furnace. Nirkel-chroniiuin. 
cobalt-chromium, and Monel metal all 
arc handled in this t>pe. llergull, 
Greaves-Elchcll.s and Sn}der fui- 
iiaccs arc in use at the jilants of the 
main producers of such alloys. 'J’he 
Dnver-Harris Co. (a), the Hoskins 
Mfg. Co., hlirani Walker Metal ITod* 
rets Co, the Monel Metal Products 
Co., the Haynes ..Stellite . tlie 
(hrobaltic Tool Co., all use ilireet 
arc furnaces (h). Some of tlie liu 
naees are a.s larye as ^ tons capaeil\, 
others as small as 200 pounds or less. 

(:i) Sec Raston, W. II KUtIiIi* fiiiiiiue for niflt- 
lug alloys -Kl. World Yol. 72, 1‘JIH. p 2:tr,. 


pi) Hoi* Ktchflls, II. [>l.s(‘ussloii. Mrt KniJ 
(London). Vol. 14, 1019. P- lU. 
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All these users .seem to be satisfied, 
and the Monel Metal Products Co. 
states that the quality of metal pro¬ 
duced is better than that from an oil- 
fired reverberatory furnace. 

It is not certain whether or not a 
direct arc furnace would be suitable 
for pure copper. Hansen (**) made a 
trial heat of 2% tons ol copper in a 
direct arc furnace, copper fumes were 
given off and the workmen were 
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made stiioii-ly ill. .Simil.ir experi¬ 
ence has been rei)<>rt(d in making 
titanium .(jpper in a direct arc fur¬ 
nace. I.you & Keeney (*’*'*; state 
that the volatilization of copper could 
be jireveuted by ihe ii.se of a slag, 
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but as Hansen used a slag in this test, 
this requires proof. The trouble is not 
so much in the value of the lost 
copper, as the loss would be but a 
fraction of a per cent, but in the 
•poisonous nature of the capper vapor 
given off. 

On the other hand, the trouble iTWy 
lie in healing the copper iinncces- 
.sanly hot. Monel metal melts at 
about 1J60 degrees Cent., so that its 
pouring temperature is well above 
that of copper. Wliilc Monel metal 
contains 28 pei cent copper, no copper 
poisoning has been noted when melt¬ 
ing lOOO-pound heats in a direct arc 
furtiacc, nor has copper poisoning 
been leported by any one melting 
bronze in a direct arc furnace. 

The problem is of interest, for if 
electric melting of cathode copper— 
which is attractive because it should 
he pos.sible to obtain a product of 
high conductivity with considerable 
e.ise—is to compete with reverberatory 
melting in fm naees of 200 to 250 tons 
capacity, it will have to be carried out 
in a large, sturdy, thermally efficient 
furnace. Since 30-ton Hcroult fur¬ 
naces are in operation for refining 
molten charges of .steel and no type 
other than the direct arc furnace lias 
cither been built so large or seems so 
fitted for use in such large capacities, 
a direct arc furnace is the logical 
type for cathode copper, if any type 
of electric furnace can compete. 

Coming now to the use of direct 
arc furnaces on bronze, there is as 
yet not iiiiich data available except on 
one alloy. 

A Greaves-Etchcll furnace recently 
lias been sold to the Japanese mint 
for use on coinage bronze, and a 

Lyon, D. A., and Keener* R. Melting 
CaUiodfl Copper in tbe Eleetrie Furnace, Bull. Am. 
Inst. Min. Eiu.. No. 92, August. 1914, p. 1741. 

see also SnieUlnR Copper Ores In the Electric 
Furnace, Bull. 91. U. 8. Bur. Mines, 1915. 


(**) Uiiiispn, r. A.. ('oiM'vr ruisiiiiiiii;, Mrl uii'l 
Chem.. Eng. Vol. 9, 1911. i>. I57. 
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3-phase, direct arc furnace of the 
Hcrotilt type, 1500 pounds capacity, 
operating on red brass under a glass 
slag, was used four or five years ago 
at the Canadian Brake Shoe Cn., 
Sherbrooke, Quebec. No data is avail¬ 
able on its operation save that the 
metal loss was under 2 per cent. 

The largest installation of direct 
arc furnaces operating on bronze is 
at the Chicago Bearing Metals Co., 
Chicago, where two Snyder furnaces, 
of 1-ton capacity each, arc operat¬ 
ing on a leaded bearing bronze run¬ 
ning 70 to 75 per cent copper, l.S to 
20 per cent lead, about 6 per cent 
tin, with small amounts of iron, anti¬ 
mony, ttid zinc as impurities. All 
the new lead is added in the ladle, 
not in the furnace. Two Keniierfelt 
indirect arc furnaces alsci «'irc in¬ 
stalled, and open-flame oil funiace.s 
are still used, but what yellow bras-* 
is melted by this 1 ) 1,1111 i^ melted in 
crucibles. 

Before the installation of the four 
large electric fuin.'icc.*, a test was 
lun, early in 1^10, on .i 600-i)ou!id 
Snyder furnace. This was a single- 
phase 100 kilowatt furnace with one 
electrode arcing to tlic bath, coiim-c- 
tion being made from the hath U\ a 
bottom electrode. 

Running on leaded bcaiing hron/c 
poured at about 1150 (le^;recs (’eii!., 
the 600-pouiid furnace, on lO-hoiir 
operation, gave from five lo six hcaLs 
per day, 3000 to ?60() ].ouiuK at 3.^0 
to 380 kilowatt hours per ton. 'Phe 
net metal lo^^s, on 44 heats was 2 
per cent. 'Vhe distribution of metal 
when melting this alloy in the dif¬ 
ferent types of furnace then used, was 
given as follows: 
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he plugged up tight and operated en¬ 
tirely closed, without diOlculty. 'riiere 
was no trouble from smoke or fumes 
from it. 

Tt was calculated that l*lou fur¬ 
naces would make distinct metal, l.i- 
I ^ hor, and crucible savings, ami two 
vMich furnaces were installed later in 
the year, the OOO-poimd furnace being 

•This flwure s<*<‘Iih but nas ascilbril to 

drnppIniK of the elonif oiilsbh' the rnirible In rha". 
Ins, tlie extieme h^at nvor tlir fiirriare jiiakini; earc- 
fnl rhargfns riliricitlt. 

••This tlxiire tnrUidrs tt per rent ext a lead lliat 
had tn bf added In the tadle to Klve the pndiict tlir 
same aiinlvaU as t)mt from Uie same rharse In 
eruelhlA fiimaees 

•Published bv permission of the Director of the 
Bireau of Mints, 
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di.smantled. These furnaces were the 
single-phase, 400 kilowatt, top-charg- 
irg type .shown in Fig. 2 and had 
700 kilowatt ampere transformers, 
since the furnaces w’crc designed for 
hand operation, and a power factor 
of only 70 was sought, in order to 
give a stable arc that would hold 
without constant aiteiilion. 

I^rcssurc I )rzrlt 

It .soon was found that thc.se 
larger, highcr-powered fiiiiiaccs could 
not be operated tightly closed on ill** 
high lead alloy. If the tioor and the 
iip|)rr electrode were, sealed up tight¬ 
ly, one of two things would happen, 
either the Uiliiig w'ould blow' out, or, 
if that liciil, the roof bricks would be 
loosened by the pressure developed in 
the furnace. Hence the spout had to 
be left partly open and the electrode 
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allow c<l .^ome clearance. riiis lei 
lead and antimony fumes in abmuJance 
escape from the furnace, and .since 
lead fumes ;irc poisonous, it was nee- 
e.ssary to iii.slall an oven more elaho- 
latc \entilating system than had been 
nquired on the fuel-fired furnaces to 
cany off the fumes. 

I'.lectric furnaces do not radiate 
excessive heat and thus cause discom¬ 
fort as do the fuel-fired furnaces, but, 
on llie score of fninc.s, they cannot 
he said to be any improvement over 
other furnaces. 

One other difiiculty was met. Th? 
old-type Snyder iiiriiaces w'crc de¬ 
signed for a 70 per cent pow'er fac¬ 
tor, but when operated on an alloy 
that gives up a great deal of metal 
vapor to the arc, they show a di.s- 
tinctly lower power factor. These 
furnaces take about 200 volts open 
circuit, which,' under load, falls to 
160 or even to 100, dciteiuling on the 
distance the electrode is drawn away 
from the charge, i.e., on thk length 
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of the arc. If the arc is kepi long, 
the power factor is nearly 70, but 
the arc is snappy. The use of a fluid 
.slag or of a layer of coke or graphite 
on the metal so thick that the arc 
does not play on the metal itself also 
helps to raise the power factor, but 
are tuiis.'inccs to maintain. It is 
probable that a more modern type of 
direct arc furnace, operating at a 
lower maximum arc voltage and de¬ 
signed to give about 90 per cent 
power factor on steel, would oper- 
;Ue, even in metallic vapor, at better 
than 70 per cent. 

However, furnaces as installed, gave 
an average power factor of only 55 
per cent, although many attempts 
have been made to improve it. Most 
power contracts involve a penalty if 
the pow'cr factor is below 70 per 
(cnt, the penalty usually taking the 
form of an increase in the demand 
charge. 

Neither the furnace operator nor 
the central station now-a-days wants 
the power factor of an arc furnace 
to be much above 90 per cent, and 
both arc pretty well satisfied with 
one of 80 per cent. Too high a 
power factor means greater .surges 
on the line and more diffirulty in 
legiilation. Nor ffoes a low pow'cr 
factor (if above the ptmalty figure) 
mean that the power used costs any 
more. U docs mean that the power 
house has ti> have larger generators 
and larger transmis.sioii lines and 
that the transformer, leads and elec- 
tiodes have to be larger lo carry the 
extra current, ina.smuch as a low 
power factor, due to the wave of 
current lagging bthind the wave of 
voltage because of reactance in the 
circuit, involves carrying current that 
docs not w'ork, around the circuit, 
i.e., “wattless” or useless current, 

A power factor of 55 means that a 
700 kilowatt ampere transformer is 
fully loaded when it is producing 4(X) 
kilowatts, while at one of 70 it 

would give 500 kilow'atts. It also 
means that the demand charge (say 
$1 per kilowatt per month) is in¬ 

creased iqpthe ratio of 70 to 55. In 
other words, it costs something like 
$2000 a year more for power for 
thc.se two* furnaces, at a power factor 
of 55 than it would if they had a 

power factor of 70 or better. 

The presence of the Rennerfclt fur¬ 
naces, with their power factor above 
70, helps to bring up the power fac¬ 
tor of the plant load and so reduces 
the penalty that would have to be 

paid if only the old-typc ' Snyders 
weie operated. 

That the I-ton furnaces canaof be 
operated on the leaded bearing metal 
while tightly closed, raises the metal 
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loss over that shown by the smaller 
furnace that was operated tight. 
Various tests have shown around 4 
per ceril net loss on the large unit. 
Inventory figures indicate that these 
tests may have shown a loss slightly 
higher than the average loss in regu¬ 
lar operation. It is evident that 
while the direct arc furnaces, oper¬ 
ated without being tightly closed, 
give a lower metal loss than the open- 
flame oil furnace, they give a higher 
net loss than crucible furnaces. How¬ 
ever, savings due to elimination ol 
crucibles and to lowering of labor 
costs, due to melting in larger units 
than crucibles, more than balance this 
higher metal loss. 

It has been most interesting to 
w'atch the gradual improvement in 
operation of the furnaces as the 
plant gained experience with them 
and appreciated the value of saving 
lime in charging and pouring. The 
plant has its work arranged so that 
molds always are ready for the metal. 
Large ladles are used for pouring, 
and charging and pouring are speeded. 

One particular means by which this 
end was attained was by paying the 
furnace tenders for a full day’s work, 
that is for 10 hours, but allowing them 
to leave as soon as I he standard 
luiniber or nine heats were made, no 
matter how quickly they were able 
to get the heats out. This kept the 
operators eager to avoid delays, and 
lesultcd ill better operal-’on and lower 
power consumption per Ion. 

This plant aims primarily for large 
production, and the production per 
furnace per hour from the Snyders 
is probably not surpassed by any 
user of electric furnaces for bronze. 
Two points about the Snyder fur¬ 
nace make this large production pos¬ 
sible. First, the roof is rapidly lifted 
off bodily for charging so that the 
charge can be duiniped in quickly. 
Second, the 1-ton furnace has 400 
kilowatts behind it, which means a 
higher thermal efficiency, and hence 
more rapid production than it would 
if it had only 300 kilowatts. 

Spare Roofs Kept^ 

The high power input, means a 
rather short life for the refractories. 
This h'as been accepted, the roof be¬ 
ing made of firebrick and lasting 90 
to 140 heats. Spare roofs are kept 
ready to put on. The hearths, rammed 
of two parts carborundum fire sand 
to one part fireclay, bonded with mo¬ 
lasses, last about 2Q0 heats. The 
consumption of 4-inch graphite elec¬ 
trodes runs from 3 to 4 pounds per 
ton. The furnace over long periods 
of time, gave the following results 


THE FOUNDRY 

per furnace in output and power 
consumption: 

1017 continuous 24-hour opera¬ 
tion—hand control—^20 tons in 24 
hours at 290 kilowatt-hours per 

ton. 

1918 2-sliift, 19-hour operation 

—hand control—13 tons in 19 
hours at 280 kilowatt-hours per 

ton. 

1919 1-shift, 9-hoiir operation-— 

automatic control, 9 tons in 9 
hours at 300 kilowatt-hours per 

ton. 

Had no improvement in operation 
been made, the power consumption 
per (on would have risen in 1918, a.s 
the cooling during the idle period be¬ 
tween shifts handicaps the furnace 
when comparing with continuous 
operation. The output fell about as 
would be exjiceted with the change 
from 24-lioiir to 19-hour operation, 
but that the power consumption, per 
ton, did not rise to 300 or over at 
the same time, but fell instead, is due 
to imi)rovenu*nt in rapidity of charg¬ 
ing and pouring. 

JJcvclopiui'ut Due to Efficiency 

The output of L ton per hour on 
9-hour Operation in 1919 is phenom¬ 
enal when wc consider that this is a 
belter output per lioiir than was ob¬ 
tained in 1917 oil 24-lioiir opciation. 
'J'hc powei coiisuiiiplioii of only 30f) 
Kilowatt-lioiir per ton on 9-hour 
operation compared with the earlier 
figure of 290 per ton on 2‘l-b(jur oper¬ 
ation tdso is good. These 1919 fig¬ 
ures arc partly due to the advantages 
o' automatic eUctrode control. They 
arc rather belter than the Chicago 
Hearing Metal Co. plans to get in 
future 9-huur operation, because, with 
the low power factor of the old .Sny¬ 
der furnaces, it is necessary, in order 
to get these figiirc.s, to overload tlie 
transformers so that they Inat up 
unduly. However, they represent 
what could be done on metal poured 
at about 1150 degrees Cent, in a 1- 
ton direet arc, 400 kilowatts furnace 
that has a transformer that will stand 
an output of 500 kilowatts for short 
periods. 

A 1-ton single-phase Snyder fur¬ 
nace, like those used at the Chicagx) 
Hearing Metals Co., complete with 
all transformers, meters, etc., but with 
hand instead of automatic control, 
was priced by its makers, the Indus¬ 
trial Electric Furnace Co., Chicago, 
in January, 1920, at $16,000. With 
automatic e'lcctrode control the price 
was $17,000, and the more modern 
1-ton, 2-phase (from 3-pha$e by Scott 
connection) furnace, shown in Fig. 
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3 with automatic electrode contT;0fi 
also at $17,000. 

There are many other direct arc 
fi maces on the market, such as the. 
Hcroult, Greaves-Etchells, Ludlum, 
voin Uaur, Frice-Dixon, Pittsburgh, 
Booth, Greene, etc., which arc used 
on steel, that would be expected to 
give results similar to those given 
by the Snyder on bronze. They 
all vary a trifle in shape, in the 
number of electrodes used and the 
way they are connected to the trans¬ 
formers, but their differences are in 
minor structural details rather than in 
principle. A few of these steel fur¬ 
naces arc shown in Figs. 3 to 9. 

As a class, direct arc furnaces are 
the type most approved by commer¬ 
cial usage for melting steel. They are 
in fairly wide and succcsstul use 
among the firms melting nonferrous 
alloys high in nickel. They can be 
used on true bronze, but on alloys 
of appreciable zinc content or those 
of high lead content, their use is 
cither imposisiblc or attended by 
excessive metal losses. 

This type has been so highly de¬ 
veloped by use on steel that, outside 
of the problem of refractory life, 
their reliability i.s high. They have 
good ihcrnial efficiency, arc readily 
built in l.irgc sizes, and, save in sin* 
glc-ph.ise fiirn.iccs, the load on all 
three phasc.s of the power line can 
be fairly well balanced. 

As few firms melt true bronze 
alone, and most firms need a furnace 
that will handle alloys of at least 10 
per cent zinc content, even if no 
yellow brass is to be melted, the 
direct arc furnace covers but a small 
part of the nonferrous alloy field. It. 
is iKseful in its own limited field, but 
it hacks versatility. To solve the. 
problem of melting alloys high in 
zinc, .some electric furnace of the 
hearth type must be sought which 
will avoid the local superheating that 
occurs immediately under the arcs of 
the’ direct arc type. This brings the 
consideration of the indirect arc type, 
which will be di^^cus.scd in the next 
which will be discussed in detail in 
the next article of this series. , 

The Electric Furnace Co., Alliance, 
O.. maker of Hailey electric furnaces 
for inciting nonferrous metals, ha5 
opened a middle western office at 301 
I'risco building, St. Louis, in charge of 
W. F. Prosser. 

The authorities in charge of the 
Charleston navy yard, CharIe.ston, Mass., 
are contemplating the erection of a 
brass die foundry plant and would 
like to get in touch with manufac¬ 
turers of equipment for this purpose. 



How and Why in Brass Founding 


By Charles Vickers 




Melting Alloys of Copper 
in a Cupola 

IVe have some copper castings to make 
that arc Zfcry heavy. One, in the form 
of a pipe until brackets ivcighs approxi¬ 
mately 52fK) pounds, /is our brass fur¬ 
naces are only 1000 pounds capacity, if 
will be nece.^sary to melt the copper for 
these ca.Uings in one of our cupolas. 
IVe intend to cast 6-inch cleaner ring 
on the top of the flange, and also to use 
hcaxfy risers. Any information on melt¬ 
ing copper in a cupola xcill he greatly 
appreciated. 

The great objection t<) melting copper 
and copper alloys in a cupola is the 
fact that the metal conics into contact 
with the fuel which ordinarily contains 
an element which is harmful to these 
metals. This harmful clemtMit is sulphur. 
If this was absent copper could he 
handled from a cupola just as well as 
cast iron. When fuel containing sulphur 
is burned, the sulphur is converted to 
sulphur dioxide, which is greedily 
absorbed by the copper unless it is pro¬ 
tected from contact therewith. Copper 
has a great affinity for sulphur, al.so for 
oxides of sulphur. Copper absorbs and 
retains sulphur dioxide which being a 
gas aerates I he castings made from such 
contaminated metal. The effect is shown 
in spongy castings. Because of this 
fact, it is impossible to get castings 
that arc sound from copper melted in 
contact with the fuel, unless the melting 
occurs so rapidly in the cupola, that the 
copper is doum before it has absorbed 
more sulphur than it is possible to 
eliminate by the usual methods of de¬ 
oxidizing copper for making castings. 

Copper containing oxygen is not 
spongy as the oxygen exists as copper 
oxide which is a solid. It is the reac¬ 
tion between this oxide and sulphur, or 
the absorption of sulphur dioxide 
formed in the furnace atmosphere that 
causes copper to make spongy castings. 
A thorough understanding of these facts 
will suggest methods of handling copper 
in the cupola. 

A low sulphur fuel must be used in 
melting; charcoal would be best no 
doubt. This .sugge.sts that an admixture 
of charcoal with the coke is advivSable. 
The copper should be melted as quickly 
as is possible, taking care to avoid an 
excess of air winch gives a strongly 


o\i<li7ing atmosphere. This nicaii.s a 
moderate blast, belter to starve the fuel 
nf air, than to give it too much, as the 
exce.ss would be absorbed by the cop¬ 
per. As it is difficult to reconcile this 
latter re([iiireincnt with fast melting, a 
compromise is best; get it down a little 
slower, but when it is down, run it out 
of tile cupola into the ladle on to the 
tui) (»f a laver of ignited charcoal which 
will lloat and protect the metal from 
the aliiK^sphere. In iiouriiig, hold back 
the charcoal, and do not skim the metal 
clean. 

U«e a little more deoxidizer than 
what IS usually added, and have it 
wanned and in the bottom of the ladle, 
so the copper is tapped upon it. It is 
essential that the casting he provided 
with liberal risers; the risers being 
large in circumference and built up 
higher than the sprue, or pouring basin. 
Have hot copper in reserve, and im¬ 
mediately after the sprue has set, fill 
the ^isel^ gcMitly, dribbling the metal 
into the risers, b'or a heavy casting 
pumping with a copper rod may be 
neci's.sary to obtain a sound casting. 


Aluminum Alloy for 
Pistons 

Vlcase give us a formula for an alu¬ 
minum alloy suitable for pistons for 
an to mob He eng i n rs. 

The following alloy will he found 
salisfaclory: Aluminum, SS..'^0 per cent; 
copper,. 11.50 per ceiil. Ttj produce the 
alloy, first make a hardening alloy of 
50 per cent copper and 50 per cent 
ahimiiuim. Melt 22.50 per cent of this 
alloy with 77.50 per cent ingot ahmiinum. 


Brazing Methods 

II'e have experienced some difficulty 
in getting a suitable formula for a 
braAncf solder. We desire the fortnnla 
of a metal that xeill melt easily when 
the torch is applied and whidt will not 
blow axoay. We have tried an alloy of 
half cine and half copper, and also one 
composed 52 parts copper, 47 parts zinc, 
and 1 part tin, for bracing thin copper 
tubing into yelloxv brass castings. 
Neither of these alloys gave a .success¬ 
ful joint. 

It appears probable the difliculty is 
clue more to the method of brazing than 


to the composition of the alloy forming 
the solder. Both the solders tried give 
good results. The blowing away may 
be cluc^ to the swelling of the borax in 
which case it may be advisable to use 
instead a mixture of soda ash and boric 
acid finely powdered and well stirred 
together. 

'flic following is a very fusible solder; 
Copper, 44 per cent; zinc, 50 per cent; 
tin, 4 per cent, and lead, 2 per cent. 

Antimony Hardens Elee* 
trotype Metals 

ll'e would like in obtain the formula 
for electrotype metal, as see desire to 
make new metal to mi.v xvifh the scrap 
tec use. The alloy breaks when zve 
try to bend it, and it is our belief that 
It is burnt and requires ttezo metal to 
give it life. We shall be pleased to 
u'ceive your siiggCAtions. 

The cause of the metal breaking is 
not oxidation or burning. If the alloy 
is oxidized it will be too thick to pour, 
that i.s it will run sluggish. The brittlc- 
nc.ss i.s due to excess antimony which is 
(hrived from .some of the other alloys 
Used for type. There are approxi- 
nialfly five different alloys used for 
l>pe; namely, type metal, electrotype 
metal, linotype metal, monotype metal 
and stereotype metal. JClcctrotypc is the 
softest alloy, a good mixture being as 
follows; Lead, 9.1 per cent; antimony, 
4 per rent, and tin, 3 per cent. Type 
metal is the hardest consisting of lead, 
5<S per cent; antimony, 26 per cent; tin, 
15 per cent, and copper, 1 per cent. 
This alloy will bend only .slightly, while 
electrotype will bend until the two 
ends nearly conic together. If the hard 
metal is added to the electrotype it is 
obvious the latter will be hardened by 
the antimony to the point where it will 
lireak readily\ Linotype is also too hard 
for electrotype metal, a standard mix¬ 
ture being lead, 83 per cent; antimony, 
12 per cent, and tin, .S per cent. Stereo¬ 
type is very similiar to linotype, and 
monotype is harder. If lhc.se alloys 
are mixed indiscriminately and melted, 
the resulting mixture will be too hard 
for electrotype. An analysis should be 
made and then lead can be added to 
bring the composition to that of electro¬ 
type as has been given here. 
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Bill Disapproves Military Tactics 
in The Foundry 



BY PAT DWYER 



O NK night rcccnlly aftji wc 
had disposed of the frug.il 
evening meal, I felt calhd 
upon to exercise the author¬ 
ity duly vested in me as deputy head 
of the family. ’"l‘is a delieale duty 
and one that I avoid as much as 
possible, leaving the enforcement of 
law and order in the hands of a 
charming, and competent person 
whom I promised to love, honor and 
cherish and .so forth a good many 
years ago. 1 have no di.stinct recol¬ 
lection of ju.st what I did pron ise on 
that eventful occasion and I may 
have committed mysdf to a bigger 
contract than I realized. 

There is a tacit under.standing that 
iny authority ceases at the front door. 
I am allowed, in fact I am i*ncour- 
aged, to navigate tlic ship on the 
broad ocean of industrial life in any 
way I please, as long as 1 bring 
home a reasonably full cargo on the 
first and the fifteenth ol each month; 
but when T get the lange lights in 
line and make the front door, the 
pilot comes aboard and lakes com¬ 
mand. It is a satisfactory arrange¬ 
ment and gives me a chance to rest 
before taking the bridge again in the 
cold grey dawn and put in the day 
trying to claw my way of! the lee 
shore of the H C. L. and beat into 
the open sea. 

On this particular occasion I set¬ 
tled myself comfort.ibly in a big chair 
by the fire and was enjoying a quiet 
draft of the old weed who# 1 w'.is 
approached by 
three beautiful 
young ladies. Can¬ 
dor compels me to 
admit that they 
were in anything 
but a ladylike frame 
of mind, and, fur¬ 
thermore, they all 
insisted on 
talking at once. 

I finally gath¬ 
ered that the 


argument hinged upon llic pioiicr 
division ot labor in washing the 
dishes. No one wanted to wash them, 
it also appeared from the evidence 
m the ease tliat no one wanted to 
diy them, but each one was ieail> 
and willing to put thcni riw.iy on the 
shches. I advised them that iheir 
mother was the [iropcr pcl■^on lo 
.settle the disputed jioint but I lound 
that bhc was upstairs at the time. 
You will agree with me that it was a 
situation rcMiniring tact and diplomacy. 
.Strong arm «itufT—to omplo> a col¬ 
loquial expression—might have filled 
the hill, hut these young ladies had 
always regarded me as their favorite 
relative on the father’s side and I 
simi)ly could not see my way clear 
lo lapping them on the head with a 
poker or a section of gas pipe or 
whatever it is these .strong arm lads 
employ as iheir favorite weapon. 

I iiisinu'ted the youngest of the 
three to bring me a pair of scissors., 
a pencil and a strip of nice white 
paper. The ])apcr was cut ii'to tlirec 
cqtial parts and then T wrt)lc on one 
(>iece, “You will wash the di^he*-”; 
on another, “Son will dr\ ih.-. dishes" 
and on the third. on. dear heart, 
will put them aw.ay’’ flic oldest of 
the throe brought me my one and 


only hat into 
I 'allot 's oi' the 
paper and .shut 


whieli 


1 dropped tlic 
iliree slips of 
lleil them. We 
were imw* all 
set for the big 

Evening 
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aLl. 1 instructed each one lo close her 
eyes and draw a .slip out of itiie liat. 
Eiacli did so and ^having read the 
\vor<ls on the respective slips stood 
at “attention." 1 gave the w'ord 
"About face, forward march" They 
pivoted on their toes and departed 
for the kitchen solemnly chanting the 
old refrain: “Hay-foot, straw-foot." 
When they reached the kitchen, be¬ 
lieve tne, the dishes flew thrjugh their 
hands with military speed and preci¬ 
sion. Later, when their lady mother 
appeared on the scene they all in- 
si.stcd on telling her at once of the 
magnificent method I had inaugurated 
for getting the dishes washed, but 
she was not impressed. 

"II'm," said .she (.she uses that ex¬ 
pression .sometimes), “I could have 
waslied the dishes a dozen times 
over while you w'cre going through 
that foolish rigmarole," 

I was seriously contemplating starl¬ 
ing a discussion on the merits of 
compulsory military training, not that 
I expected to score a point, for many 
years association has taught me that 
1 would gain nothing except perhaps 
a little excitement, when the door 
opened and I’ill stood framed in the 
doorway. 

"Good evening, ladies and gentle¬ 
men," said he. "How arc you get¬ 
ting along with the work?" 

"Don't he talking about work all 
the time,” 1 said. "We are busy at 
the present moment enjoying a few 
moments of well 
earned repose and 
will be pleased to 
share the fredom of 
the city and all that 
kind of thing with 
you, blit lay off that 
work stuff." With a 
view of diverting 
the conversation into 
pleasant channels and 
also with the expec- 
t a t i o n that Bill 
would be favorably 





326 


impressed with the line of tactics 1 had 
pursued in disposing of the dish wash¬ 
ing problem I outlined briefly the events 
of the past half hour. 

“Good Sltork/’ quoth he. "This 
military dope has several commend¬ 
able features and .seems to have filled 
the bill in a satisfactory manner in 
the present in.'>tancf, but that does 
not say that military methods are 
the best to apply to all industrial 
problems. Til tell you of an inci¬ 
dent that came under my observation 
one time which prejudiced me against 
the stiff, formal methods engendered 
by military training. 

“Many years ago I had the pleasure 
of conducting the operation, in the 
foundiy department of a tidy little 
jobbinj^ plant. The president and 
principal owner of the business was 
a likable old gentleman who wore 
glasses, carried a cane and walked 
with a limp due to having lost part 
of one heel many years before. < >i‘ 
course this description has no 
direct bearing- on what 1 
.started out to tell you but I 
like to tell a story properly 
and I am sure you will feel 
more intere.slcd if you i an 
yi.sualizc the principal char¬ 
acter. At the lime f)f whicti 
I speak there was 
foundry in the 
vicinity, but there 
was quite a mar¬ 
ket for .steel cast 
iiigs aniuiig tlie 
iron and steel 
plants, Coal miiies, railroads, shipping and 
other industries. 'I'he old genileinaii eon 
eeived the idea of irisi.illing a small 
besscnicr eonveiler to handle some 
of this business. lie proceeded to 
get in connmmieation with the inak 
ers of this line of equipment and 
with coiiinicndahle caution requc'.ted 
to be gi\en the opi ortiiiiity of visit¬ 
ing .some plan* wdierc a converter was 
In operation. 

‘‘The nianufaclurers wrote him to 
the effect that if he came to a certain 
city they would be delighted to ex¬ 
tend him this priveloge and afford 
him every opportunity to e.\amine one 
of their vessels which luid been re¬ 
cently installed in a navy yard As 
I .said before, or maybe 1 forgot, any¬ 
way I intended to .say that we were 
on right friendly terms, so that when 
he proposed that 1 should accom¬ 
pany and assist him in giving the 
proposition the up-and-down and tlie 
once-over I did not throw any ob- 
.stacles in his way. 1 did not .say 
that the foundry would shut down, 
or -blow up, or go on the rocks dur¬ 
ing my absence or liand him any of 
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those lines of bunk which form the 
.stock of trade of those lads who arc 
afraid of their jobs or who like to 
kid them.sclvc's into the belief that 
they arc the king pin around which 
the work.s revolve. Not at all. 1 
bougljl myself a new tic, a shave, a 
.sliine and a haircut and repaired to 
the station in the morning at peace 
with all llie world and ready, if ncc- 
c'-sary to travel to Tijiibiictoo. 

‘*riie manager bought two tickets, 
each one about as long as a flat-car, 
and w'c climbed aboard the train. 
Kventually, w'c arrived at oiir dc.sli- 
I alioii and lumted up the office oi the 
converter people. The repre,scntalive 
of the company wa-, glad to see us. 
He ''aid he was and 1 have no reason 
to doubt his woid. He conducted ns 
persona*ly to the navy yard and se¬ 
cured admission for us to the foundry. 
It was quite a shop in wliicli they 
made scMiie exceedingly nice work 
riie steel unit had only been iii- 


sialled a -hoil lime and tin* crew was 
still iiiKlorgoing a confse of training, 
modeled on siricl military lines and 
earned out %vith mathematical regu¬ 
larity. riie iommanding officer stood 
in the miildle of the gangway, mid 
wa\ between the cup.ola and the con- 
\eiter 'I'he Inniaco tender ap- 
proaclud him, saluted, and report<‘d 
that the furnace \\as filled to th*.i 
inycres 'I'lie officer returned the 
salute and orde-ed him back to his 
post of duly. V\ hen he had done so 
he stood at attention with liis tap¬ 
ping bar loosely held in the right 
hiiiid in a vertical position close to 
the body. At the command ‘Tap the 
furnace,* the bar wa.s brought smart¬ 
ly to the horizontil position, the 
weight of the forward end being 
supported by the left hand, the left 
foot was advanced one pace, the point 
of the bar brought into contact with 
the furnace breast and thrust for- 
w'ard as in bayonet exercise, 13, chart 
1. 'I'he furnaceman withdrew his 
bar and stood at attention until the 
ladle was filled, then at the ncce.ssary 
words of command, he .seized hi.s bot 
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slick and plugged the runner. An¬ 
other bird, probably the bo's'n, blew 
one blast on a whistle which was 
suspended by a cord around his neck 
and the craneman hoij^ted the ladle. 
At two blasts he ceased hoisting and 
tiaveled in the direction of the con¬ 
verter vessel. With three blasts he 
[idled up on the auxiliary hoist and 
tipped the contenl.s of the ladle into 
the ve.ssel and at four blasts ho r‘c- 
turnod the ladle to the pit in front 
of the cupola spout. 

“While the boat was blowing, the 
pouring gang was lined up in front 
of the vessel, two men to each shank. 

'1 hey all Stood at attention, eyes 
front, Iocs out, heels together, with 
the ladle shanks hold horizontally and 
siiacod at equal intervals and at a 
niiiiimum elevation of 30 inches above 
the floor. When the metal was ready, 
the orders vvere rapidly given: 'Cease 
Mowing; tip the vessel; No. 1 pair 
advance three paces and receive 
metal.* The first pair of men 
took up a po.sition close to the 
ve.ssel and had their ladle filled, 
all the while marking time. The 
man at one' end wa.s ordered 
to turn around and catch the 
shank w'ith liis hack to the ladle 
and at the words, ‘Forward 
march’ they stepped out hri.skly 
in the wake of .i 
man detailed for 
that purpose, who 
led them to the 
molds which they 
were to pour. 
Having reached their destination the lari 
ni front yelled, ‘Hall, lower ladle, No. 2, 
about lace. No. 1, as vou were. Attention 
company, take ladle, lift ladle. One 
pe.cc forward, march. Ready, present, 
ponr, I'F.' They v'cre conducted in 
trni to several suuill molds and the 
performance repeated at each until the 
ladle was emptied. The retreat was 
then sounded and they went through 
a series of cvoilutioiis which eventual¬ 
ly carried them back to the converter. 

“Kach pair of men was advanced in 
turn and put throiig'h the same couise 
of .sprouts. The scheme w'orked well 
except in a few in.stances. If any of 
the ineft took a step more or less 
than that prc.scribed in the regula¬ 
tions, he wa.s ordered to halt. The 
ladle learn had to lower the ladle to 
the ground and repeat aloud the 14 
points in the sequence of operation': 
necessary to pour a ladle of steel. 
Having done this satisfactorily they 
were ordered to pick up 'the ladle, 
retrace their steps to where the glar¬ 
ing fault had been committed and 
carry on from that point. By the 
time these lads reached the mold the 



no -.tccl 


CJ 


L'AJIKMNC IKO.N iMlIvSN’T INTKItKKKK WITH TIIK UOOSK SIKl* 



327 


April 15. 1920 THE FOUNDRY 


metal was set solid in their ladle. 

don't know under what heading 
these frozen ladles were entered on 
the foundry daily report form, but^ 
it is quite probable that tlicy were 
reported as casualitics The o\l jren- 
tleman and I sized the situation up 
comparing the operating cost.? with 
what they would he if all the coin- 
iiiandiiig oflicers, red tape and formaU 
ity were dispensed with and decided 
that the process was feasible and 
would meet our requirements. Wc 
returned to the old home town and 
the firm opened negotiations for the 
purchase of a parcel of land opposite 
our existing plant. At that time the 
lot had a norinal value of about $.S0(), 
blit some one had tipped off the 
owner to the elTect that here was a 
chance to make some ea.>*y money .so 
he promptly jumped the price to 


he will have charge of all sales in the 
New England states. Mr. McCarty 
was graduated from Stevens Institute 
of Technology in 19(l(i and became 
affiliated w'ith the Metal & Thermit 
Corp. in 1909. Hr has represented the 
company in many sections of the 
United States and Canada. Mr. 
Browne has been as.souated with the 
New York office since 1917. 

Automobile Castings Made 
in Ci’ecB* Sand 

Question: We are iiitercNted in the 
manufacture of automobile engine pis¬ 
tons and would like to know how 
this class of casting-i is handled in the 
large foundries which specialize in that 
kind of work. Are the castings made 
in dry or green sand? 

Ansivci': K.ich of the prominent 


bined drag and cores is the rollover 
pattern-draw' type and the Xppe 
chine is a plain stripping jBKtc. The 
pattern.s on the drag machine are 
machined out con.sidcrably -larger than 
the diameter of the required cores. 
A sleeve or lining, .split longitudin¬ 
ally, with each half carrying the boss 
for the connecting rod, is dropped 
into each of them. The sleeves are 
machined accurately, the outside dia¬ 
meter i.s finished to a loose sliding 
fit and the inside conforms to the 
CNact size of the required cores. 

The sequence of making the drag 
mold is as follows: The pattern is 
cleaned with a jet from an air hose; 
the loose sleeves are dropped, into 
place; the drag flask .set on and fac¬ 
ing sand riddled in. Sand then is 
shoveled in and the cores tucked with 
the fingers, especially around the 
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$.‘i000. The old man lefnsed to con¬ 
sider the price and 1 bet if w'hat he 
said about the owner of that piece 
of land was converted into liquid 
steel it could have been carried a 
mile and then used to run needles.’* 

Bill got up and looked at his 
watch. “Well," said he, “I am glad 
I dropt)ed in, I should like to stay 
a while longer an^ li.stcn to the con¬ 
versation but I have to be away about 
the master's business. Good night.” 

He closed the door and frou can 
imagine my surpri.se when I heard 
the ' lady who is ^ always finding fault 
with me for bringing home slang from 
the foundry, say "Good night, is right.” 

Metal & Thermit Corp. 
Makes Changes 

The Metal & Thermit Corp., New 
York, has appointed James G, Mc¬ 
Carty manager of its Canadian branch, 
with headiquartera in Toronto, and has 
transferred Robert L; Browne from 
Hi New York office to Boston, where 


foundries engaged in making automo- 
hile engine castings has developed 
special appliances, features and meth¬ 
ods for producing them economically 
ill huge quantities. Dry sand molds 
and cores arc used exclusively in 
some shops for some of the parts, 
while others depend altogether on 
green sand and others again use a 
conubinalion of dry and green sand. 

In some places the practice is to 
cast the pistons open end up. w'hilc in 
others the open end is cast down. In 
a typical and highly successful meth¬ 
od used by one of the most promi¬ 
nent foundries engaged in this line 
of work, the castings are made en¬ 
tirely in green sand and cast with 
the open end down. They arc molded 
four in a flask and poured from a 
common strainer gate in the center. 
The copes are made on one machine 
and the drags are made on another; 
one 'man attends each machine and 
the daily output of each pair is 90 
molds or 360 pis>ton«. 

The machine for making the com- 


bosses. The drag is then filled with 
sand and rammed lightly, scraped off, 
iiujsc sand sprinkled on a.id a perfor¬ 
ated bottom plate rubbed down to a 
bearing. frame suspended from a 
counterweighted cord and provided 
with four )4-inch rods, long enougit 
to reach within inch of the tot> 
of the patterns, is pulled down and 
forced through the holdk in the bot¬ 
tom plate, one of the vent wires go¬ 
ing into each of the cores and pro¬ 
viding an adequate mean.s of escape 
for the steam generated in pouring 
the castings. When the pressure is 
released the counterweight automatic¬ 
ally lifts the vent rod frame up out 
of the molders’ way. The drag is 
then clamped and rolled over, vibrated, 
the clamps removed and the mold 
stripped. 

The loose lining pieces stay on the 
cores. The mold is lifted to a cir¬ 
cular stand and the molder extracts 
the loose pieces in turn 'from each 
of the cores and returns them to their 
places in the pattefn which in the 
md^antime has been rolled back to 
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its original position^ The drag is 
then lifted off the stand and set on 
tihe floor. 

The cope is rammed on an adjoin¬ 
ing machine. It is not rolled over. 
The patterns are stripped through the 
plate and the mold is lifted off and 
set on the drag. Each flask is poured 


with a hand-ladle, the iron being sup¬ 
plied iby a 1-ton buggy ladle in the 
gangway. 

An iron mixture containing 10 per 
cent steel and approximating the fol¬ 
lowing analysis is used for these pis¬ 
ton castings: Silicon, 1.80 to 2.00 per 
cent; sulphur, under 0.10 |>cr cent; 


April 15, 1920 

phosphorus, 0.20 to 0.30 per cent; 
manganese, 0.50 to 0.60 per cent. 

An alternative method whereby the 
castings are made open end up, one 
casting to a flask is described in de¬ 
tail in the February, 1915, issue of The 
Foundry. The molds are made in 
green sand and the cores are dried. 


Making a Crosshead Pattern in a Hurry 

BY M. E. DUGGAN 


I T OFTEN happens that the 
broken piece for which a new 
pattern is required is part of 
a manufactured machine. 
When the machine was built the para- 
mount idea in the dc.dgncr's mind was 
to produce something having an artistic 
appearance. Little consideration wa.s 
given to the material, labor and time 
that must be spent in making the pat¬ 
terns and molds for the castings. 

The drafting room is the proper place 
to bring up the question of speed, pro¬ 
vided that the draftsman understands 
patternmaking and foundry practice or 
at least has a general knowledge of the 
way in which work is done in those 
departments. In that event he can 
simplify his designs and lighten the 
work of the patternmaker and inolder. 
'I'liis applies not only to the original 
casting but also to cases where the cast¬ 
ing breaks in service in some distant 
location where the original pattern is not 
available and it becomes necessary to 
make a new one in a hurry. 

An instance of this kind was brought 
to my attention when the sliding cross¬ 


head on a large hydraulic draw bench 
broke. To make the repair a new pat¬ 
tern was required and, furthermore, it 
was needed in the shortest possible time. 
In a great many places the shortest time 
possible means when the pattern is 
finished, but in a rolling mill it means 
today. 

A drawing of the part which had 
broken was handed to me and I was 
a.sked to name a delivery date for the 
two castings. I said it would require 
three days if I had to follow the de¬ 
sign shown on the drawing, but if 1 was 
allowed to alter the design, an alteration 
which would in no way affect the use¬ 
fulness of the casting I could promise 
delivery ii\ one day. 

Two vi<‘ws of the icquircd casting arc 
sliown in the illustration. Figs. 1 and 2 
There w'erc four coretl p<»ckets, which 
arc not shown, for each of which a spe¬ 
cially made core box had to be provided. 
As they were of no particular use they 
were omitted in the new pattern. The 
shape of the iiocket A was changed to 
that shown at B so that it might be 
molded in gn ni sand, thus eliminating 


a special corebox and the baking of a 
dry sand core. 

The band .saw and sand paper were 
the only tools used in making this pat¬ 
tern. The journal, Fig. 8, was molded 
in green sand. A small corebox for the 
anchor pockets was made easily and 
quickly. The five cores were fastened 
to the green sand core with nails. 

The complicated design of a machine 
part is not alway.s the cau.se of delays 
in making the pattern or mold. Some 
patternmakers on account of their lack 
of knowledge of foundry practice, plan 
their work in such a way that material, 
time and labor are wasted. Two ex¬ 
amples showing instances of this kind 
are shf'.wn in the illustration, Kig.s. 3, 4. 
5. 6 and 7. These patterns were made 
in two different pattern shops. They are 
nearly the same design as the cross head 
pattern shown in Fig. 1 and 2. 

Patterns A and B shown in Fig. 3. 
were made with core prints. For pat¬ 
tern A, a core shown in Fig. 4 was 
made and another corcbox for the 
anchor cores, shown in Fig. 6. The 
body corebox was made with loose 
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prints on the inside to receive the pocket 
cores. A section of the assembled core 
is shown at Fig. 5. 

The corebox was made as shown in 
Fig. 7 for pattern D. Instead of making 
the prints for the anchor pockets loose 
and securing them with wire pins as in 
Fig. 4 the prints were passed through 
holes cut in the body of the corebox. 
To make the job still more complicated 
each print was secured in place with 
two wood screws. 

Match Plate for Cistern 
Pump Base Pattern 

Question: We wish to make a match 
plate to mold the base for a cistern 
pump. The bottom inside diameter is 
7 inches, outside diameter 8 indies; top 
6 inches outside and inside diameter. 
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metal thickness in the pattern, off those 
parts of the core which cut through on 
the sides. The match plate frame is 
then set on ready for replacing the cope. 
Another mold is made for the drag pat¬ 
tern. 

To assure that the molds made off the 
new patterns may coincide, the first cope 
is laid on its back oti a board and the 
pattern set into it carefully. It is then 
filled with sand, a drag set on, rammed 
and then both cope and drag are rolled 
over. The cope is IHtcd off and set 
upon the first drag and the mold is 
ready to be poured. 

A cope is rammed upon the second 
drag which now holds the pattern. After 
lifting off the second cope a thickness 
of sand is shaved off those parts where 
the side walls cut through as in the 
case of the cope pattern plate. In this 
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Column Bases Made in a 
Small Jobbing Shop 

Dy W. P. Blocker 

Recently wc received an order for 
a large number of cast-iron column 
bases, as shown in the accompanying 
illustration, varying in size from 3 feet 
to AVj feet square and weighing from 
1300 to 3500 pounds each. 

Through co-operation between the pat¬ 
tern shop and foundry superintendent 
we adopted what we believe to be the 
best and most secure method of pro¬ 
ducing these castings without waste of 
valuable time and labor in the found¬ 
ry. Fig. 1 shows one of thembases to 
be cast. The castings were all made 
in cores; the pattern was merely a square 
box, Fig. 2, with the cap plate A 



It has a taper of 1 inch to the foot. In 
using a -^^ hich match frame I do not 
have sufficient thicknc.ss of wall over 
the green .sand core to run metal. Is 
there some other way to make this plate? 

Anstver: From the data at hand we 
are inclined to the opinion that you have 
been trying to make one plate on which 
to make both cope and drag/ That is 
not practicable, for as you have noticed, 
the walls of the green sand core cut 
through, or nearly through the sides. 

Two pattern plates arc necessary for 
molding castings of this description, one 
for the cope and one for the drag. To 
make the cope pattern plate the mold is 
rammed on the original pattern in the 
usual way, care being taken to make 
all partings Arm and accurate. The cope 
is taken off and ffnished and the pattern 
is lifted off the drag. A yankee slick 
or a double endcr is employed to shave 
a thickness of sand, approximating the 


case the sand is cut off the cope and 
in the other case it is cut off tlie drag. 
In both cases it will be necessary to cut 
for about inch past the print all 
around in order that the metal may con¬ 
nect. 

A match plate frame is i)laccd on the 
.second drag and the cope replaced after 
which both molds are poured. When 
the resulting castings are cleaned and 
ready an experimental mold is rammed 
on each and the cope tried on the drag. 
By dusting flour on the parting before 
closing the mold it will be possible to 
see how the parts “touch” and if neces¬ 
sary the flask pins may be adjusted a 
trifle either way to make a fit 


C. IT. Martin and Gustav Schirmcr 
have been transferred from Harvey. 
111., to the Pittsburgh and Detroit of¬ 
fices, respectively, of the Whiting 
Foundry Elquipmcnt Co. * 


fitted with dowels. The pattern was 
given ^-iiich taper on all sides and 
the core box was made accordingly; 
this feature, of course, was a great 
advantage to the moldcr in setting the 
cores. Fig. 3 shows the main core box 
for the body of the base; these cores 
were made in four sections, therefore 
only one quarter box was necessary. 
The box was arranged to reduce time 
and labor in the production of cores. 
Fig. 4 shows the core box for the 
center cores. Tlic two center cores 
were set after placing the four large 
cores in the mold. They were made 
to touch heavily on the cope, doing 
away with the necessity of core prints 
on the cope side of the mold. 

The molds for these castings were 
very simple and easy to make. The 
drag half of the, mold was made and 
the pattern drawn in each case while 
the cope half was being rammed. 



















330 


THE FOUNDRY 


INrRNIliMDf I 

A semimonthly Journal dtvotod to all branches of the foundry trade }i 


Published by 

The Penton Publishing Co. 

Penton Building, CLEVELAND ;; 

BRANCH OFFICES 

BOSTON.426 Old South Bldg. i 

CHICAGO .1147 PeopleB Gas Bldg. 

CINCINNATI. 501-505 Commercial Tribune Bldg. 

NEW YORK.2203-2206 St. Paul Bldg. l! 

PITTSBURGH.2148-49 OUver Bldg. f 

WASHINGTON, D. C.40 Metzerott Bldg. □ 

FOREIGN OFFICES E 

BIRMINGHAM, ENG.Prince’s Chambers % 

LONDON, Eng., 16 Regent St, Borland House 3 

Cable addms, IROTRAPEN, Undon. Q 

- ^ 

SUBSCRIPTION g 

United States and Mexico.$2.00 a year H 

Canada .$3 00 a year ^ 

Great Britain and other Foreign Countries.$4.00 a year u 

Single Copies .15 cents 

Copies published three months or more previous to ^ 

date of current issue, 25 cents each ^ 

— ■ — - n 

ADVERTISING ^ 

All communications relating to advertising copy, discontinuances, ^ 

etc., must be received nn the 1st and 15th of the month preceding ^ 

date of publication. g 

- 

Member, the Audit Bureau of Circulation and Associated ^ 

Business Papers Incorporated ^ 

Ektkred at ti'k Post (ifkick at ('IiPvri.and ah Reco.nu ^ 

Clam Matter ^ 

Copyright 1020 by thr Penton Publuhing Co. ^ 


Contents 


lierman Kouiulrles Kaon Big Task#. 

Review (iraiitiile Jiiiliiiilr>'. 

Foundry Applle<i Klootreliy to Many Uponit iuiu., 
Manufarturiiig C*hill«d lion (V ttlieels II.... 

KITect of Sulphur In Steel. 

ruton and Pinton RIne Oiatliigs. 

Remodeling Foundry . 

AecelemtlnR Cylliuier Proddrtloii. 

t'hlcaKO Will l.lceiiiic Metal Industry. 

Brilish Combine for Nonrerrou.4 Research. 

New Malleoble Foundry Starts nperMtlon<i. 

Rnplneerlng Compniiles Have Been United. 

Kiaetrleiil Melting of Alloys-IV. 

How and Why In Brass Fouiidmi;. 

Melting Alloys of ('opper In a Cupola. 

Aluminum Alley for Pistons. 

Braatng Methods . 

Antimony Hardens Electrotype Metals. 

Bill Dlsapprores Military Tactics in the tmmdry 

Metal A 'niermlt Corp Makes (lianges. 

Automobile Ciuitlngi Made In Green Sand. 

Making a Crossheod Pattern In a Hurry. 

3Iatch Plate for Clslcm Pump Base Paltem- 

Column Bas.;8 M.iile In a Small Jobbing Shop.. 

Prodiutlon Overcomes Handicaps. 

Trade Outlook In the Foundry Iiidustry. 

Comings and Goings of Foimdrymen. 

Annual Meeting of the Gear Maniiracturera. 

Will Hold Safety Meet. 

Metallurgy Disriiswd by Eicctrochemists. 

Jolm Jeppson. Pioneer in Abnisivcs is Dead... 

Obituary . 

Portalile Radial Grinde" Is Self-contained. 

Dealgns Special Hammer for Laboratory INe- 

Bevolrator Operated by Hand or by Motor. 

Otygdn In steel. 

What KoiindrleJi Are Doing. 


Pa„t' 

. . 'ifL-i 

.. :iou 
.. \m 

.. ilOl 
.. 310 
.. 310 
.. 310 
.. 311 
.. 31K 
.. 318 
.. 318 
.. 318 
.. 310 
.. .3 21 

.. :m 

.. 324 
.. 324 
.. 321 
.. 325 
.. .327 
.. 327 
.. 328 
.. .320 
.. 329 
.. 330 
.. 331 
.. ,332 
.. 333 
.. 333 
.. 333 
.. 3.33 
.. 833 
... 334 
.. 334 
.. 334 
.. 330 
.. 336 


April 15. 1920> 

Production Overcomes Handicaps 

and coal strikes, coupled’ with znanu^ 
facluring difficulties incident to an unusually 
J severe winter, failed to neutralize the acceler- 
alion of production in all grades of foundry 
iron. I'he annual statistical report just issued by the 
American Iron and Steel institute reflects i.i the last-half 
totals tlie uniirecedcnted activity in castings manufac- ^ 
ture which orij^iiialed early last summer and has con¬ 
tinued with increasing vigor to the present time. De¬ 
spite handicaps previously mentioned, the last six 
months of l^ri9 showed a slight gain in output of 
foundry iron and ferrosilicnn, and also in malleable 
grades. 'Hie total of foundry iron and ferrosilicon, 
wliicli are classified together, was 2,436,023 tons for 
the first half and 2,480,735 for the last, showing a 
gain of 44,712 tons or 1.84 per cent. Malleable picked 
up at a higher rate, the fir.st six months showing a 
total of 4()5,823 tons, Avhile the last totaled 543,226 
tons, making a gain of 77,403 tons or 16.59 per cent. 

I'he past year’s totals showed a slight loss in pro¬ 
duction over 1918 as wartime demand established a 
tremendous total for that year. Business inertia, which 
seized all industry immediately after the armistice, 
exerted a strong influence upon blast furnace activities 
throughout the first six months of 1919. This effect 
was .swept away by a steady demand for iron and 
steel products which arose about midyear. Foundry 
activity look the lead in the recovery, and for a time 
many furnaces which had been devoted to basic iron 
were swung over to making foundry grades. Later 
these, for the most part, reverted to basic. 

'rhe total production of pig iron in 1919 was 31,- 
015,364 tons. This constituted a loss of 8,039,280 
tons or 20.58 per cent as compared with the 1918 total 
of 39,054,644 tons. The influence of foundry iron 
demand is shown by a compari.soii of production fig¬ 
ures for foundry grades in the two years mentioned. 

In 1918, the total output of foundry iron and ferro- 
silicoii was 5,145,260 tons, while in 1919 it was 4,916,- 
758 tons. The difference is 228,502 tons, which is a 
loss of only 4.44 per cent on the foundry grades. 

Malleable iron also was a factor in maintaining 
the comparative loss in output at a low figure, although 
not to so great an extent as were the other foundry 
grades. The total production of malleable iron in 
1918 was 1,117,914 tons, while in 1919 it was 1,009,- 
049, showing a loss of 108,865 tons, or 9.74 per cent. 
Malleable iron production furnishes an interesting 
feature of iron history of the past decade. During 
the past 15 years with but few exceptions, malleable 
has shown a marked increase each year. The curve 
representing the total yearly production has had sev¬ 
eral dips, it is true, but the main tendency has been 
upward. In fact tlie acceleration of malleable pro¬ 
duction has been closely parallel with the growth of 
the total iron output of the country. During the five 
years from 1904 to 1908, inclusive, the average annual 
production of pig iron was 21,302,796 tons. During the 
past five years, which include of course those years in 
which American blast furnaces were striving to meet 
war demands, the total average production was 35,608,- 
446 tons. The increase in yearly average as shown 
by comparing the two 5-ycar periods was 14,305,650 
tons or about 67 per cent. In malleable, the first 
5-year period shows an average yearly production of 
5^,740 tons, and for the past five years, 978,789 
tons, giving an increase of 392,049 tons, or close to 67 
per cent. Compared on the same basis, foundry iron 
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Trade Outlook in the Foundry Industry 


ICMOVAL of the government restrictions 
upon coal and coke prices had little im¬ 
mediate eflfect upon the supplies of fuel 
available for foundry use. Throughout the 
west, particularly in the St. Louis district, and 
around Pittsburgh, foundries have been borrowing 
coke from more fortunate neighboring plants to 
maintain operation. The same condition in gen 
oral has governed in many other sections, and has 
been keenly accentuated where localized railway 
strikes have obtained. 

When coke price restrictions were 
removed on March 31, confusion 
governed for more than a week, 
liefore a semblance of a coke mar¬ 
ket was established, l^'otindries in 
general are buying sparingly await¬ 
ing more settled conditions both as to price and 
delivery before placing orders far in advance. ^Tany 
new orders for coke since April 1, have been for 
car load lots. Existing contracts in some instances 
have been altered and extended int(> the third and 
fourth quarters, 
carrying higher 
prevailing prices.. 

One large West 
Vi r g i n i a pro¬ 
ducer has taken 
contracts for the 
last half of the » 
year from all old 
■customers at $9 
per ton. Future 
contra cts for 
C o 11 n e 11 sville 
coke are made 
within the range 
of $10 to $12 per ton, but sp(»t coke is sold as high 
as $14 and $15, Connellsville. In the New England 
states new prices for coke arc l)ase<l on $11 per ton. 
Connell.sville, and by-product coke, produced in 
New Jilngland, has been contracted at from $12 lu 
$14 per ton. Some diftldcnce is shown on the part 
of both producers and consumers with reference to 
entering into third and fourth quarter C(nUracts. 
'Phe former expect a reduction in price when 
weather and transportation diflicnltics are removed, 
while the latter are in doubt as to possible operat¬ 
ing and coal costs covering the last half of the y car. 

The production of pig in mi during 
March did not show any effects of 
Iron Output the coal and coke shortage, as was 
Inereatfes expect#! in some quarters. In fact 
the total output shown is greater 
than for any single month since 
1918. According to The Iron Trade Review, the 
production for March was 3,375,554 tons, an in¬ 
crease of 391,297 tons over February. The daily 
average production was 108,888 tons, an increase 
of 598* tons or 5.8 per cent over February. Mer¬ 
chant iron production totaled 859,801 tons, making 
a gain of 124,094 tons over the previous months. 
In this case, also, the daily output was larger, 
averaging 27,735 tons or 23/2 tons per day more 
than February. This is equivalent jto an increase 
-of 9.38 per cent in daily output. Ten merchant 


stacks were blown in and four were blown out dur¬ 
ing the mouth showing a net gain of six furnaces 
making iron for sale. 

During the past two weeks, prices 
. have remained fairly constant, al- 

Prices Are thougli some .sales to foundries 
Stabilized hhVQ been noted, both above and 
bclovi the ranges which characterize 
the different localities. Southern 
foundry iron, in general, is priced at from $40 to 
$42 per Pmi. A considerable tonnage was sold by 
.a large southern producer to an adjacent industi^^ 
at $.18, but with this exception the price for south¬ 
ern iron has favored the higher price. Northern 
iron ranges from $42 to $44 a ton, base for foundry 
grades. One of the largest purchases cog$umated 
within the past two weeks, aggregating some 15,000 
tons, was made at $42 and $43 per ton for northern 
No. 2 foundry. Pennsylvania pig iron analyzing 
from 2.25 to 2.75 silicon has sold at $45 per ton. A 
great many foundries have bi>ught heavily fc>r the 
last quarter, and the total sales of foundry iron in 

March marked 
one of the most 
active months in 
the past year and 
a half. This buy- 
i n g movement 
may have some 
foundation in the 
growing belief 
that the last of 
the year will find 
an actual short¬ 
age of foundry 
pig iron. Deliver¬ 
ies in many in¬ 
stances are far behind and this will set forward some 
third quarter coniracls into the last three months of 
the year. Eurtlicr, the general impression prevails • 
that an advance in freight rates of from 20 to 25 per ' 
cent may be expected alK)nt Sept. 1. This of course 
will increase furnace costs and will react on iron 
prices jM)nndry activity in most linos continues , 
unabated, although steel castings manufacturers re- , 
port only about 60 per cent of their capacity engaged. ‘ 
J^ailroad equipment orders arc not coming forward ^ 
as fast as was expected, due primarily to difficulties 
in financing, but some buying of cars and loco- , 
motives is reported, which in time will exert an in- " 
fluence on foundry activities. All classes of plumb¬ 
ing supplies, and castings which enter into building ' 
construction arc in great demand. Automobile plants , 
still are bending every effort to secure greater pro- 
duction on castings urgently needed. An opinion ; 
has been expressed that intensified sales effort re- , 
suited in an abnormal demand for automobiles dur- ■ 
ing the first few months of the year, and that later 
this activity will taper off, and the last half of the 
year will see a reduction in demand for automobile 
castings. Nonferrous casting plants continue active. 
I’rices on nopferrous metals, based on New York 
quotations follow: Copper, 18.7Sc; lead, 9.00c; tin, 
61.50c; antimony, 10.7Sc; aluminum, No. 12 alloy, 
producers price, 31.50c and open market 30.00c to 
M.OOc. Zinc is quoted at 8.37;4c to 8.S0c, St. Louis. 
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Wise county foundry coke-- 

.. 12.00 to 12.50 

Agricultural malleable, Chicago. 

. 30.00 to 30 50 













Comings and Goings of Foundry men 






AMUliL D. Sl-HKTir, gc^ncral 
superintendent of the found¬ 
ries of the WcsliiiKhoiisc Air 
Broke Co., Wilmerdini', Pa., 
on March 25 completed 50 years' 
with that company. A commit¬ 
tee representing employes of the 
foundries presented an armchair and 
several other tokens to Mr. Slcrth 
in commemoration of the anniversary. 
Mr. Sleeth started with the compiiiy 
on March 25, 1870, as a molder iirder 
Ills faithev, who was the foundry fore¬ 
man. He then was 18 years cild and 
already had a fair knowledge of the 
trade, as he had begun work five 
years before, at the age of 13, in the 
foundry of Lewis, Ormsby & Phil¬ 
lips, of ihr SoiTtliside. Pitlsbiirgh, 
and had held several other foundry 
jobs before joining his falliePs force. 
Mr. Sleeth remained in the ranks at 
the Air Brake foundry until 1887 
when he was made assistant to his 
father. When the plant wa*^ moved 
from the center of Pittsburgh to a 
larger .site at Wilmenling, Mr. Sleeth 
became foreman, his father's death 
having occurred shortly before. A 
few years later he was giv'cn the I'tie 
of superintendent, and in 1916, when 
the Union Switch & Signal Co. was 
t'lkrn over by the Wcstiiighouse Air 
Brake (^o. and the foundries merped, 
he assumed the title of general .su • 
perintendent, whieh he holds today. 
Thronghont his long career Mr. 
Sleeth has given close attention to 
modern fouiulry methods. ife orig¬ 
inated the contiiiiioiis niohling p-oe- 
ess which he in*italled .some years ago 
in the Wcstinghousc Air Bi*r«ke 
foundries. For many years Mr. Sleeth 
has been identified wdtli the American 
Foimdrymen’s association and the 
Pittsburgh Foiindrymen’s association. 
He served as vice pre^ident of the 
former and president of the latter 
society. 

Robert Steen recently was appointed 
forent'an of the foundry of Riehlc 
Bros. Testing Machine C*o., Phila¬ 
delphia. 

A. G. Williams, manager of the ex¬ 
port department of the American Steel 
Foundries, Chicago, is making a trip 
th China and Japan to develop busi¬ 
ness for his company. 

Albert Beaulie has become general 
manager of the Martin Brass Foundry, 
Providence, R. I., which he recently 
established. Mr. Beaulie was former¬ 


ly connected with the Levis Foundry, 
Levi.s, Quc. 

A. V. Slater has severed his con¬ 
nection with the W’illys-Overland Co., 
1 oledo, and is now associated with 
the General Alumiiumi & Brass Mfg. 
Co., Detroit. 

R. C. Robinson, formerly with the 
J. W. Pdxson Co., has been oppointed 
nmnager of the luw Philadelphia 
brancli of the E. J. Woodison Co., 
Detroit, Mich. 

H. L. Kirsh, formerly assistant gen¬ 
eral manai-'cr of the Western Malleables 



S.VMIIKI, n Sl.KKTII 


Co., Beaver Dam, Wis., now i.s general 
manager, succeeding the late Erne.st E. 
Smytlie. 

Norman L. Baker, formerly with tlie 
American Steel Foundries, East St. 
Louis, Ill., now has become affiliated 
with the Curtis & Co. Mfg. Co., St. 
Louis. 

J. F. Geary has resigned his position 
as superintendent of the Thacher Fur¬ 
nace Co., Garwood, N. J., to become 
assistant superintendent of the Chi¬ 
cago plant of the American Brake 
Shoe & Foundry Co. 

W. D. Fraser, formerly superinten¬ 
dent of the foundry of the New Lon¬ 
don Ship & Engine Co., Groton, Conn., 
has re.signed to take charge of the 
General Electric Co.’s foundry at 
Springfield, Mass. 

George H. Snyder has been appoint¬ 
ed sales engineer for the American 


Steel Foundries, Chicago, with head¬ 
quarters at St. Paul. Mr. Snyder has 
been connected with the Minneapolis, 
.St. Paul & Sault Stc. Marie railroad in 
various capacities since Aug. 1, 1911. 

Harry E. Richards of the St. Louis 
office of the United States Cast Iron 
Pipe & Foundry Co. has been trans¬ 
ferred to the Chicago office to succeed 
Tohn D. Caproii in the sales department, 
ihc latter having become publicity 
manager at the Burlington, N. J., office. 

M. T. Arms II was elected president 
and treasurer of the Aetna Foundry 
& Machine Co., Warren, O., at a rc- 
ernt mecliiig of the directors. The 
Ollier officers of the company chosen 
at that time were: Secretary, M. C. 
Boyd, and vice prc.sident and general 
manager, V. E. Rchr. 

Charles F. Overly recently has been 
appointed general manager of sales 
of the Structural Tool Co., Cleveland, 
bor years Mr. Overly has been con¬ 
nected with the manufacture of pneu¬ 
matic looks, having formed the Overly 
Industrial Tool Co., of which he be 
carnc prc.sident. Upon the organiza¬ 
tion of the .Striictiir.il Tool Co., the 
two companies were combined. 

O. J. Smith, vice president of the 
Ohio Stc<I Foundry Co., Uma, O.. 
on May 1 will take an important 
position with the Willys Corp., vdth 
headquarteis in New York City, hav¬ 
ing resigiud his present conneclioii 
April r. After a month’s vacation, 
he will become attached to the Willy.s 
Corp.’s department of operation, di¬ 
rectly under the vice president and 
general manager. His particular v/ork 
uill be .systematizing plant operations. 

C'. Andrade Jr. has resigned as secre¬ 
tary and treasurer and has retired 
from the board of directors of the 
Mallack Coal & Iron Corp., New 
York. Licut.-Col. Paul Debevoise, 
formerly secretary and treasurer of 
the Debexiise-Aiidcrson Co., Inc., has 
been elected to the board of directors 
and made secretary and treasurer of 
the Matlack Coal & Iron Corp. He 
will devote his entire time to its 
affairs. The officers and directors of 
the corporation now are as follows: 
President, Roy A. Rainey; managing 
trustee, -W. J. Rainey; vice president, 
Scott Stewart; vice president and gen¬ 
eral manager, Howard C Matlack; 
secretary and treasurer, Lieut.-Col. 
Paul Dcbevoisc. 



332 





THE FOUNDRY 


333 


April 15, 1920 

Annual Meeting of the 
Gear Manufacturers 

'^Staiulardizaticn in th^ Manufacture 
of Gears" is one of the important 
subjects to be discussed at the fourth 
annual meeting of the American Gear 
Manufacturers association, which will 
bt held in the Hotel Statlcr, Detroit, 
April 29, JO and May 1. An emtire 
day of the convention will be devoted 
to the various angles of this subject, 
and reports will be given by commit¬ 
tees which have had it under con- 
s-dcration for months. An interest¬ 
ing program has been arranged wliich 
will include p^ipcrs on such subjects 
as "Gears from a Purchaser’s Staiul- 
:oint," by D. G. Slanbrough, Pack¬ 
ard Motor Car Co., Detroit; “Routing 
Cl Gears and Machine Parts Through 
^hc Pactory/* by J. A. Urquharl, 
Hrown & Sharpe Mfg. Co., Provi¬ 
dence, R. I.; and “The Science of 
Manufacturing," b> Henry M. Ice¬ 
land, president, Lincoln Motors Co., 
Detroit. A visit to the plant of ihc 
Ford Motor Co. is on the program 
pf the convention. At the tinnniil 
banquet to be held on the evening 
of April 30, F. W. Sinram, presi lent 
of the association, will be toastmaster, 
and Kdgar A. Guest, of the Detroit 
I ree Press, and Henry W. Lclaiid, 
I>rcsident of the Lincoln Motors Co., 
will be the principal speakers. 


Will Hold Safety Meet 

A number of the engiiiotis who 
are foremost in accident prevention 
work and in engineering cducaiion 
are on the program of the first spring 
meeting of the engineering section, 
National Safety council, to be held 
i’l the Engineering societies hiiihling 
in New York on April 27. The rela¬ 
tion between safely and engineciir.g 
and the engineer's -place in the mod¬ 
ern industrial world wilh constitute 
the motif of the .program. C. P. 
'rolnian, chairman, manufacturing 
coinmitlec, National Lead Co., and 
chairman of the engineering section 
will preside. 

Metallurgy Discussed by] 
Electrochemists 

The convention of the Electro¬ 
chemical society, held in Boston, April 
8, 9 and 10, was marked by the pre¬ 
sentation of many papers of intcrcsl 
to foundrymen. The program includ¬ 
ed: “The Problem of Determining 
Graphitic Carbon” by W. A. Scivig 
and W. C. Ratcliff; “Carbon in Iron," 
by T. D. Yensen; “Influence of En¬ 
closed Slag on the Corrosion of 


Wrought Iron," by L. T. Richardson; 
“The Manufacture of Ferroalloys in 
the Electric Furnace,” by C. G. Gib¬ 
son; “Properties of Fcrrosilicon," by 
F: A. Raven; “The F.Ieclric Furnace 
a.s Applied to Metallurgy," by Clarence 
J. West. The convention was held 
in conjunction with the convention of 
the Electric Furnace association, and 
the American Institute of Electrical 
Engineers. 

John Jeppson, Pioneer in 
Abrasives is Dead 

John Jeppson, superintendent and 
one of the founders of tihc Norton 
Co., a pioneer Swedish resident of 
Worcester, Mass., and a leader of 
naitional reputation among the people 
of Swedish descent, died in the Plaza 



.ItlllN JKPPSON 


hotel, Havana, Culia, on Ihc •nig'hl of 
Marcli 26, after an illiic.s.-s of two 
weeks. 

Mr. Jcpjisoii w\'is born . on a farm 
near irogana.s, Sweden, July 1, •184-1, 
-\t the age of 12 ho went lo work 
in a pottery shop at ILiganas. At 
16 he was apprenticed as an architec¬ 
tural clay modeler and he worked 
ais a jouriieyniaii modeler and potter 
until he was 24 years old wihcn he 
decided that America offered hetlcr 
opportunities than prevailed in his na¬ 
tive place. He came with che inten¬ 
tion of finding work at his trade in 
Trenton, N. J.. but a.s the potters 
were on strike at the time he went to 
relatives wilio had preceded him to 
America and who had settled in Wor¬ 
cester. On reaching that city, thongli 
he could not speak a word of Kng- 
lislh, he made his wis^hes known in 


German to a chance acquaintance wiho 
directed him to F. B. Norton's pot¬ 
tery, where hrs relatives were em¬ 
ployed. 

His remarkable career in Worcester 
began April 29, 1869, four days after 
he landed in New York, a poor 
Swedish immigrant. He worked for 
Mr. Norton until 1873, when he went 
to Taunton and was employed at his 
trade for four years by Wright & Co. 
Then he spent 6 month.s in Portland, 
working on vases and ornamental clay 
ware. Returning to Worcester county 
in 1877 he worked for Snow & Cool- 
idge for three years. In 1880 he again 
entered the employ of Mr. Norton 
w>ho had been experimenting with 
emery wheels and grinding machines. 
Similar experiments had bcciT carried 
on by two men connected with the 
Worcester Polytechnic Institute. In 
1884 six men including Mr. Jeppson 
organized tihe Norton Emery Wheel 
Co., which bought Mr. Norton's patent 
rights and took over Hhe pottery as 
the nucleus of a plant in which to 
manufacture grinding wheels. Mr. 
Jeppson was superintendent of the 
grinding wheel plant from its incep¬ 
tion and -had a prominent part in the 
development and improvement of the 
firm’s products. He had the active 
management of the Greendalc plant 
until a few years ago, since when he 
has gradually withdrawn from the 
routine of the work, acting in an ad¬ 
visory capacity. 

The Swedish citizens of Worcester 
tendered him a reception at the Ban¬ 
croft hotel on Aug. 26, 1916, and pre¬ 
sented him with a silver loving cup 
in honor of his services to the com- 
nuinity. In the same j’car he was 
honored by King Giista\ of Sweden 
who conferred upon him the insignia 
of the- Knight of Vasa of the fir.«st 
class. On June ‘26, 1872, Mr. Jeppson 
marricil Thilda Alslhrom. Mrs. Jopp- 
son and one son, George N. Jeppson, 
works manager for the Norton Co., 
•survive. 


Obituary 


Chaunccy G. Fleming, plant super¬ 
intendent of the Wilson Foundry & 
Machine Co., died recently at his honve 
in Pontiac, Mich. Mr. Fleming was a 
pioneer in the automobile industry. He 
was connected with the Wilson com¬ 
pany for more than a quarter of a 
century, starting with the company 
when it was located in Cleveland and 
moving with it to Pontiac at the time 
of this change. He served his ap- 
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A TRAVBLIN« Km’ATOR WHICH SWINGS IIPGN 
ITS OWN BASE 


prcnticeship at Lansing. Mich. While 
engaged in the trade of machinist he 
studied engineering and fitted himself 
by hard work at night for the im¬ 
portant positions he later held in the 
industrial fichl. In his capacity of 
master mechanic he placed all the 
machinery and eiiiiipnieiit in the fac¬ 
tory of the Olds Motor Works, Lans¬ 
ing, Mich., and later superintended the 
placing of the machinery in the Von- 
tiac foundry of the Wilson company 
lidward C. Welch, superintendent ot 
the foundry department of the Norfolk 
& Western railway, died at his home 
in Roanoke, Va., March 27. Mr. Welch 
went to Roanoke in 1883 and accepted 
a position a.s journeyman in the Nor 
folk & W'estern .shop.s where he finally 
rose to become superiiileiulent. 


Portable Radial Grinder 
Is Self-contained 

A. compact portable radial grinder 
designed for heavy duly and hard 
service recently was developed by the 
Mu-mincrt-Dixon Co., tlanovcr, Va. 
The grinder, which is 3 x 20 inche.s, 
is fully self contained. The frame 
-.is mounted on a substantial base and 
I he trunnion connected with the frame 
and turmng in chc base is supported 
on ball bearings. The grinding head 
is equipped with heavy ball bearings, 
as is the trolley cross shaft. Large 
track wheels facili.ate movement on 
the track. By turning a crank handle 


v/hich engages a worm wheel, the 
head mny be turned {through a com¬ 
plete circle and held at any angle. 
*rhis relieves’ the workimen from 
holding the wheel at the working 
angle. 

The steel bevel gears, having a 
ratio of 5 to 0, arc enclosed in an 
oil-tight gear case packed with trans- 
mi.ssion grease. The head and motor 
eomc to a hori/oiilal poi.-e when re¬ 
leased by the opcratoi due to a 
weight being snsin-nded btriealh the 
center of thr CIOS'* trolley shaft. 

When cirrying the machine with 
a crane the rros.s trolley is held in 
a ccnlral position on the Iramc track 
ly a lock pin in the Iraim- which 
engages tlio teeth of one of the 
trolley wheels. Ml of the moving 
parts ;ire riuased except the lower 
x.'Oiking half of the grinding wheel, 
'file motor mounting can be adjinsted 



lUlWEIl HAMMKK WITH PUbVKKlKRU FOR 
J.A60UATQRY USE 


to ahy type or style of molor. The 
motor controlling apparatus may be 
mounted on the side of the fraine 
but on account of its being rather 
cumbersome it usually is .mounted 
on a nearby wall or post. 

Designs Special Hammer 
for Laboratory Use 

A* special pulverizing machine has 
been designed by the Uniud Hammei^ 
Co., Boston, for use in chemical labor- 
atoriis for pulverizing pig iron samples 
for analytic.purposes. The power ham¬ 
mer, equipped with a pulverizer as 
shown in the accompanying illustration, 
will reduce to ^^-inch cubes in two to 
three minutes so that partMc^s are fme 
enough to pass through 80-mesh sieve. 

The machine is arranged for belt or 
motor drive. The weight of the ram 
is 100 pounds and the machine is 
equipped with a 2-inch mortar and 
pestle. The machine is operated by a 
tfiot-treadle at the base or by the spe¬ 
cial starting device shown in the illus¬ 
tration. The ram is capable of striking 
a blow of approximately 600 pounds 
when the machine is operating at 300 
revolutions per minute. 

Rcvolvator Operated by 
Hand or by Motor 

The combination truck and elevator 
sItowii in the accompanying illustra¬ 
tion has been developed to meet aiV 
industriul condition due primarily to 
a lack of labor. Even where labor is 
available it is claimed that two men 
operating this device can do consider¬ 
ably more than a gang of men depend¬ 
ing on their own efforts. Actual work 
can be performed on the floor but this 
machine by piling the material in tiers 
up to any height under the ceiling in¬ 
creases the available floor space which 
can be devoted to manufacturing pur¬ 
poses. The device rests ’on four 
wheels and may be pushed from place 
to place like any ordinary hand truck. 



THE GRINDING HEAD CAN BE TURNED AND HELD AT ANT ANGLE 
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ii if defn;ribt4 «S aalCi strong 
duirable ind <is t>iint in many sizes .tb 
handld any wdght of i^t^ria), up to;!^ 
pounds. Sffeciar machines are bpilt. 
to order for. handling greater weig^ 
qf to meet speciail tonditions. A.'34 
borSepoiycr clectrio mot^r operates' 
mO'ctel shown in •^th.i ^lustration and 
the'.^eldcltic* light ^preuit in 'many 
cases' may provide tn<^ power /equired. 
The machines are i;nade to bf^^^rorked 
either by hfnd or ele'ctric power and 
the 'chahge f^om one form to the omer 
CAn b.c Tpa'de without delay/ The re¬ 
volving base makes it possible to- load 


■ T.M s- ' 

il^ from the front. ’ After. the^pUtforni. 
is raised, the entire ^elevator nSay W' 
revolved on this pitot, .‘base, 

Oxygen in Steel 

The ' inadeduftcy ^ method's'' 

for determining* oxyg^' in steel is 
shown in smcnttiic paper, 346,.pub-, 
lished «^necentlx by the bureau of* stands 
ards. QkygeR contents of acid bessemer 
steels deoxidized*, in .'the various ways’ 
were determined by the I^cdebur method 
which did not indicate significant differ-- 
^(nces in oxygen contents in steels with 


iiMrijr idoHiCai ; 

and'* heat treatin^t» bu(r.h^ing/l^^^ 
df^tdiKition trcatmedls* 
apy* iii]^e(;ences *tn nitride 
sjiowp vl^ such steels/ The 
Bolystop, which if cited in j 

show^ed no ^^stinctiVq differences 
contdht, of , iuch stc^s as heated , 
vacuum to' 11)(X) ,dfgrees Cjsnt..- ' >;V 

Tihe industrial • bepring^ division^ of 
the Hyatt RoUcr Rearing Co. has 
been 'moved'to, 100 W.'Forty*fir!rt 
street, New York. iD. CihWn will, con¬ 
tinue to manage the department./ 


Activities of tke Iron Steel and Brass Skops 
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■Hm lildwln Pratt Sona Cu.. (liirlea Pratt, pivsldent. 
KankaKcc, lU.. contemplatrs the mrtlon of a foundry. 

Tbt Skinner Knglne Co., Krie, Pa., plana the erec¬ 
tion of an addition to Ms plant. SS i 300 feet. 

Tim Peiinsylvanla Pump S Compreaaor Co., Kaston, 
Pa., plans the erection of a foundry. 80 i 100^ feet. 

ne Strong, Steel Foundry Co., 33 Norris av<uuie. 
Buffalo, bu^ plans for a foundry buHdlnis. 

The Qdin Stove Mfg. Co.. Ki4e. Pa., will erect an 
addition to its plant, to be 2-storJsi, 72 i 100 feet. 

Part of the plant of the Ray City Foundry A 
Madiine Co.. Bay City, Mleb., recently «as damaged 
by Are. 

Ttie 11. Vi. Ctark Mfg. Co.. Atlanta. Oa.. will erect 
a fauiidry . and maehlne strap. The company waa 
recently organized by If. K. (Hark and others. 

The P. B. Yates Machine Co., UeloU, Wlk., baa 
•warded contracts for the ereelior) of an addition to 
Ita gray Iron foundry, u> tre 100 x 20G feet. 

Hie Suaimlt Foimdry Co, 81 Middle street, Qencra, 
N. Y., Is reported planning the en'ctlon of an addi¬ 
tion to Its foundry, to be GO x 150 feet. 

Tire National Stove Co.. Lorain. 0., is reported 
planning the erection of an addition to Its plant, 
00 X 178 feet. 

The Marlon Malleable C'a.stings Co., klarlMi, 0., 
eontemplates the erection of a plant addition, 60 x 
70 feet. 

Hie Kendallvllle Foundry Co, KcndallvlUe, Ind., 
will build a foundry, 110 x 140 feet, and a pattern 
8lM)P. 35 X 150 feet. 

The Industrial Foundry Co.. Rt. Johns, Mich., John 
Spousta, president, contemplates the erection of a 
plant, 100 X 135 feet. 

The National Malleable rastlrigs ('o., (Yilcago, 2610 
West Twenty-fifth street, plans the erection of a trons- 
foriuer iiouse. 

Additions to the gray Iron foundry and ^ machine 
shop of Uie Beloit Iron Works. Beloit. wIF, will be 
erected by Uir Austin Co., Cleveland. 

At the reemit annual meeting of the Newark .Btamp- 
Ing & Foundry Co., Newark. 0., It was decided to 
Increase the company's capital to $30,000. 

The eore department of the Naugatuck branch of 
the Baitero Malleable Iron Co., Naugatuck. Conn., 
itccutly etaa damaged by Are. 

Capltallaed at $20,000, tlie M. I). Jonei $*oundiy 
Co., Ooneoid. Maaa.. recently waa Incorporated by 
Mnr K. Fawler, Frederick Q. Jonea and Owflea 11. 
Ilviihy. Uconla. N. H. 

file Baeo-Lowell Bhopi, efierating aereial plaiita In 
Meir Biglaiid, Mw taken orer ttm Perey fbimdrf €q., 
Ine., Lesreli; Ubsa., tod will uee It u an.diuilllary 
Ip the Kltaan naebtae Aap In that dtp. 

fha foon^ of the K A. Mv Foundre Co.. Fldli-. 
delphla,* hai hum eeld to a wndkda ivhldb win 


continue to operate It. Joaeph P. Quinlan la one 
of those Interested In llie tranaactlon. 

The A. E. Martin Foundiy & Machine Co., 705 
Park street. Milwaukee, plans to enlarge Its plant by 
ail addition, ^86 i }42 feet. New equipment Includes 
a 10-ton crane and another cupola. 

Capitalized at $t0,000, the Non-Ferro Foundry ft 
Pattern Co., Toledo, recently was incorporated by 
R. Eppich. 11. J.' Badhorn, K. G. Simon, J. Hunter 
and A. J. Relltiiger. 

Coal Economy, Ltd., Montreal, Que., has been In- 
coriioratod to manufacture radiators, stoves, etr., with 
$200,000 capital, by A. W. Buchanan, Louis Q. 
Prevost and others. 

The Derby Castings Co., Derby, Conn., has been 
incorporated to make metal castings, with $25,000 
lUipltBl. by C. 11. Btobpsbury. S. C. Conlon and J. W. 
Beerher, Watertown. Conn. 

Tlie Specialty Brasa Co.. Kenosha, WIs., has 1n- 
rreased tlx capital from $25,000 to $75,000, and 
plans are being prepared for the erection of a plant 
addition. . ^ 

Tlie Independent Foundiy ft Machine Co., Pruuesu- 
tawney, Po., recently was Incoriiorated wltli a capital 
of $25,000, by 0. f'rank Porter, August Becker and 
Robert J. Pollock. 

A pattern shop and ofAcc building will be erected 
by the Standard Crucible Steel Castings Co!, 717 
Thirtieth street. Milwaukee. George F. Blrkel Is 
secretaiy and treasurer. 

The Calhoun Casting Co., Battle Creek, Mich., hoc 
been Incorporated with $15,000 capital, by M. J. 
Franklin «nd otbera to engage In a general foundiy 
business. 

The American Furnace ft (\>undry Co., Milan. 
Mlcb., boa let contracts for the erection of a plant, 
75 X 200 feet. The company was recently organlred 
with a capital of $100,000. 

George 0. Partlow, Detroit, Is reported planning to 
estsbilih a foundry at Romeo, Mich., and If said to 
have asked the city to furnish a site on which to 
build a plant to employ 100 men. 

The 0. ft R. Foundry Co.. Terre Haute, Ind., 
which recently purdisscd the Crawford ft MeCrlmnHin 
Foundry ft Machine Co., Is erecting tliree addition 
to the foundry- 

The Peoria Malleable Castlhgi Co., Peoria. 111.. Is 
building an' addition to Iti foimdry, In which i 
meltini fbmaee and two annealing orena wni be 
installed. 

1h$ Peter Healey Braia Foundry Co., BvanavHle. 
Ind.', lias hsttt Ineoiipotttfld with a emltal of $00,000, 
by Flier Healey, Frank Oefawegman and Henry B. 
Whtter. 

Hm Joifenaan MfB. Cl., Waiipaea, Wli., has ta- 
enaaad Hs eaplttd Aram $70,000 to $300,000, and 


will erect a number of plant cxtenalona, indudhig ''M 
brass and aluminum casting shop. J. P. JaygnsMl 
Is president and general manager. 

The Fjitcrprlse Foundry Co., Ltd., HackrlUe.'X Jl, 
has been Incorporated to manufaeture itoiea, fina^ 
etc., with $400,000 capital, by WlUUm I. 'Mw, 
Robert B. Emeraon, 8t. John, N. B.; F. 
fiackviUe, N. B., and otheri. " 

Tlie General Electric Co.. Ocheneetadyf M. 

Jeaaed the foundry and metal department byldaf'Sir^ 
the Bausch Machine Tool Co., Bpringfleld, Matt., 

Is remodeling It preparatory to making Inn and»«^mr 
castings for motor frames and large tmhlnca. 

Plana lust made public by the Keystone Driller‘Ci,« 
Beaver Falls, Pa., for plant pensions and. hiUi^ 
ments, involve an expepdltins <d $800,0(0, 

Include the Inatallatlon ol^an elecMc ftimaea and fliK 
erection of a new machine shop. , \ 

The Ingalls Iron Works, Blfiilfigi^, AM., 
fabricating steel for rebuilding the plant. of UW' p|r- 
mlngham Machine ft Foundry Co., Blnal^glm|b..AW, 
damaged by An recently. Modem equIpmanfM bal^ 
installed Including large planing npuhliiefy. 

William A. Snow, ThomioD A. Snow, BoiiiBrvllM,^ 
Mass., and A. L. Buggies, recently were damid ..fl. 
the incorporators of Gie Colonial Foundry ft 
WorkR, Inc,, Boston, which was chartered with $80i,00h'' 
capital. 


A pmm wui ve oinsiruciea, 10 DO oemao to m 


manufacture of east Iron soil pipe, by tha Em? 
Foundry Co., Anniston, Ala., which was roomiHp 
organized. If. R. Rudlilll la president and FTiik 
Morgan secretary. Hie plant la expected to be mtf 
for oeciipatlm by July 1. 


A Pctuiaylvanla charter recently waa granted Om 
Lake l>>le Foundry Co., Girard, 0., which aueelidi 
Um old eompany of the lame name. The mw M 
la capltaliaed at $50,000 and waa Ipcoiponted hy 
John A. Zura, Johu F. Briinelder and William C. 
Shafer. 


Consideration la being given at preaent to ibe erec¬ 
tion of a foundry, 30 a 130 feet, thia spring lor 
Gust. Lagerqutst, manufacturer of elevatora, eloetrfe 
motors, etc. A 2-story pattern and deantog rimp 
building, 16 X 50 feet, and a main foundry bulldfam^ 
30 I 130 feet, is planned. 


To do a general foundiy and machine huilnws. 
ypedallxing in automobile parts, the Byan-Bchn 
Feunfty Co.,^ Lansing. Mich., Iiaa been locorponted 
with a eaplul of $2,000,000. by Edward Ver Linden. 
Lanalng; diariee.B. Bohn, Detroit, and D. J. lymi, 
Cleveland. ^ 


TO manufactore Ita own caitinp, the Brown HMsUim 
M^ lneiy Co., Clevciaad, recently purchased t^'Byilc 
Foundre Ooi, Elyria, 0. Ihe litt^ eompmiy haa hoen 
reonihted wttb tha fdMwM$‘'cnieM'; Frtaldnk, 




3.^6 


\li<x Bruvn; vlfe iirniihnil, M. PiiUtoon; femluy. 
^^foritL' ('. Wins, and trriiwotir, C. T. Pratt. 

11ie North Mllwaiikro Koundry Co., MUwauki'O, has 
lMM*n lncor|H»fatod with a capital of 140,000. hy C. 0. 
Johnson, M. N. Kwlereplel, and Joseph Ewena, to 
ealabliNli a gray Iron foundry and machine aliop. A 
bulldjiis la litihis remodrled and an addition. HO x 8b 
feet, to under conslrncMon, 

Articles of incorpncilinn h.ive been filed by the 

Middle Sillies Foundry & Mfs- Co., Milwaukee, whirh 
eapitall'ised at |dO.(jO(). Hip com|Mii> Iia3 uaurded 
<-untracts for the erection of .a plant, KU x lUO feet, 

10 be equipped for the prodiicllon of s^y Iron 
CHSlinss. 

llie Optenhers Iron Worts, Sliebi»>t;an, con^ 

templates the crecthin of a fuiindry. ilu x JnO feel. 

ArlicloB of Inconiomlloii h:ue Iktii tiled by the 

Modem Hrnha Mfs. Co., Bible sliiKcrvlIlc, Wls., wlUi a 
Ciipilal of $10,000. Incorporators are (Mlo K. %ahn 
and A. E. (iensman. 

The American Car & Koiiiidry Co.. ChlCfigo, iias 
bought a alto at Ch.rago. .170 x 1080 feel, adjoining 
IH plant now beins built. '1110 land to eorerod with 
tnacks andsa few old Ijulldtiigs, which will Ihi wrecked. 
The site will be used for sloruKo purpofios for tlic 
present, but it Is understood Inter on will be 

ullliiicd as ft Bite for ft plant cxIciihIoii. 

Tile Holm’s Mfg. Co., Kcn(isli.t, W,.s , hiLt Im'cii 
incorporated with a capital of $ri(l.0U0. and Is building 
a plant to be dcroted to Uk* m.inur.icturc of l)I.iiitlii:'. 
and drawing dies; special tools luid gagivs, j gs and 
Axtnres: wood and nielal pultenii, etc. J. II. Holm 
to iMVHldciit; W. r. Holm, vice jiicsiileiit and II. \. 
Bowman, secretary and treasurer. 

Erection of a foundry, l.'i x I'JO fcpt and an 
erecting room, 4ri x l.iri feet, at tin- pliiiil of I lie 
Valley Iron Works Co., Appleton, Wls, bus been 
cninplcted. and the htnirture** arc being i-qidppcd 
with overhead traveling enries, piirchii.sed from the 
M Iwaukee Electric Crane & .Mfg, Co.. Milwaukee. 
Practically all other ne«'ssar> eiiiiipmenl h.is lieen 
coiilrae.ted. 

present plans of the EnuTson-lti.mllngbani Co. Inc., 
Kocltfiinl, ill., niiinufuctiirer of ranii machinery, com- 
prtoc the ronvers.nn of ll.s griy Iron foiinrlry into a 
malleable iron foundry. Tills wdl he accomplished h> 
till* pp>ctlon of an annealing rcNini, as jiii addition to 
the pre.sent buildings, together uilli siiiTi other ehaiiges 
as are neccbsarV to handle the production of malleablH 
cast Inga. 

Erection of (wo liiil]ding.s Is ri)iitcmpl.ited by the 
Northwest cm Malleable Inm Co, Milwai.kee, fur the 
maniifactiin! of brake lieanis and llol.tl•l^. The Hrbt 
null will be J-10 \ 2(U) feet and lioth will he of 
brick and steel construetlun. They are being eroded 
luidvr the name of the Joliet ItaUway Supply Co., 
ITilciigo, owned and eontrollcii hy the Nrathnesti'm 
Msllenlile Iron Co. 

The Holyoke Foundry Co . Holyoke, Mass., n'ccntly 
Incorporated with $(iU,0l)0 e.ipltal, has taken oicr 
the McHugh Foundry Co. A J. Britton, former 
BUfierIntcndcnt of the Caidtui Foundry Co, Hartford, 
Conn., la vine preside,nt and general m.iniigiT and 
Harry M. Lee. of the Bond Engineering Works, To¬ 
ronto, Can., treasurer and in ehnige of the business 
management. Tlie foundry to rented from the Holyoke 
Heater Co. 

Building operations for Hie Newton Foundry Co., 
Newton, Iowa, recently orgaiilxed with a capital of 
$250,000, ore to start as soon m a site ran Ik: 
iurehased. Plans rail for the comp lei ion of thr 
plant within six months. hh-eetorH are li. It. Bailey, 
Harry Nelson. 0. B. Woodrow, H. C. McCSrdck. 
J. L Fellows of the Grtniiell WiLsIiliig Machine Co., 
0. N. Green, C. A. 8now, Charles Hreenltor and 
B. J. Miles. 

HmAir the name of the Western & Engle Mfg 
Corp., the Western Pattern k Mfg. Co., llaclne, Wls.. 
and the Eagle Pattern & Mfg. Co., same city, have 
been merged and incorporated with a capital of 
$50,000. The new rorpontloii will continue the 
manufftfituro of wood and metal patterns, etc. Offleers 
Are: President and manager, sillier Peterson; vice 
president and Aseistaiit manager. Kaile J. Abcr, ind 
seeretaiy and treasurer. J. I,. Diehl 

.New ecpilpmeut wanted by the Portland Stove 
Wnrki. Portland, Oreg., Includes stove making madiln- 
ery, apldlng madrines, nickel plating ind porceltln 
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enamel euulpmenl. supplies, etc. This to required for 

a new building, ISO x 600 feet, which to 75 per cent 

complete, and whldi will double the company’s present 
capacity. A line of plpelesi fumaces are being 
Installed and Uie company to Interested In tlie pur- 
rhase of furnace and stove trimmings. 

The Colunibliuia Foundry Co., roliimhluiin, 0., plana 
to Increase Its capital to $150,000, for the piirposo 
of ercrtlng a new gray Iron foundry at McKeesport, 
Pa. Cnnirari has been let for the foundry which 
will tie 100 X MOU feet, and a pnlteni stnrugc and 
offlee building, 25 x 150 feet. The plant will tie 
equipped with modem foundry applhuices and In nddl- 
Hon lu gniy Iron will produce semisteel and brass 
easl ings, 

The GeiMTal Caatlng Corp. of Pittsburgh, plans Hie 
erect Inn of a foundry on a 4-acre site at Glcnshaw, 
Pa. Small iron, steel and nonferrous castings up to 


7.I\t‘- The New .Ifist'y Zinc Co., N«*n \ork, H 
(Trcidiitli'g n folder contain jng wliat It terms lln* 

•,ei<'ii essentl.ll points on forming rolled zinc, and 
whUTi II sl.it*s will III* of »n.ilcrl!il aid to the 
mel.ll worker. 

1 NHIN FITTINGS 'ITie E. M Hart Mfg. Co., 

Proildcncc, Tl 7 , h.is published an Uhistrated booklet 
III whliTi pipe tit tings are dcHcrlbed and llliistrated. 

Tlie Imiiklel glies vailoiis data. iinTniling spccillMlloiH 
and a roniplde ileM'ripilon of Hu- varlims flit lugs 

TUrCKS tl llhislriilefl booklet of 2S p-iges has 
iM’on published hy the ('ow.iii Truck Co.. Holyoke, 
M.isv , in wliit'h the sunou': plants m which uuluslrial 
inicks cjin M ed are shown The |ihint.s liii'liule, 

toiiiidiles, ni.iiM.ic »liiips. warehouses', printing plants, 
p.ittem shops. Core nior.in, elc. 

;\1!I:.\S1VE.S—A biillelln has l«een puhllxhud by 
the Sliiridiird Eiiuipinerit Co.. New H:nen, Ccj'ii., 
In which iihraslveii. suitable lor vaiions work, .ire 

de^eriheil .iiid .lliistnted Tliese lue angular grit, 
rliillril >.1101, nitil shot lOiil TiOiig Inland sand. The 
ti ^t two a*e metal .ihrasiven while the latter two 

aie sand 

ZINC .SUlDKItlNli. Th); New .Jerry Zliie Co., New 
York, has Nsiied a booklet which gives practiral 

Infoimatlon on xme soldering, and embodies several 

(letdlls that the mel.i* worker will find of value. 
These data were roiiiplled hy llie eom|t.tny'H rolled 
'/.iric dblhlnii to satisfy miinemus nviucsts for Informa- 
lion on the subject. 

KKCOHHINC, INSTUCME.NTS. Power fuetor re 
ennler.<i are di'Bcribed and lllito)rateil In a booklet 
iccently published by the Esterlliie Co., Indlunapolls. 
Tlie data given to complete, and to aupplemeiiled 

by n number of Interesting chapters on the "Low 
Powci Kiielor luul fts Evil Ktreets*': 'Teuses of 
laiw PowiT Factw and How to Locale and ItenM'dy 
nipra,*' etr. 

POLISHING MA(TIINE.S -A small 4 page folder 
\vts, Immmi piibltohed hy the St. Louis Machine Tool 
Co., Kt. Lniih In whirh polishing machines are dc- 

siTl'ied and lihist rated Sperlfleatlons ore given. 
TTie eouiitei shafts fiirn tolled with these machines have 
seir-olllng bearings, self-ollIng loose pidlrys with 
huh two hiehes longer than the face projecting equally 
on each side. 

STKA.M TABLES.- The fifth cdUlon of a booklet 
entitled, fitram Tahirs lor ('ondttnuer B'orfcj has 

lieen piibllshed hy the Wheetor Condenser k En¬ 

gineering Co., Carteret, N. J. Tliis ks a booklet Of 
steam tables, with pressures lietow atmosphere ex¬ 
pressed in inelies of merriry referred, and Includes 
n dtomissloD of the use of the mercury coliunn, the 

errors In such measurements and gives constants 
and tallies for correcting vacuum column and barometer 
readings. 

MECHANiatL 8T0KBR.>-Tlie Under-Peed Stoker 
Co. of America, Detroit, recently inibltohed a 32- 
pogr iNioklet In which ft mechantesl etoker for In¬ 
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several tons will be manoraetured. The huUdinc will 
Iw SO X 182 feet, and will be moderaly equipped;^ 
Those Interested In the company are W, V.,Hotfen, 
W. E. Tompkins, It. W, Hervey. Oeorge J. Frank and 
John W. O’DonneU, the latter of 6116 Carnegie 
street, Pittsburgh. 

Owing to the pressure of Inrreased business, the 
Emery Steel Co., 210 North aarrlson lane, Baltimore, 
has found It necessary to enlarge Its operations. The 
Emery Steel Castings Co.. 005 Continental building, 
Balllmnn\ lius been incorporated with a capital of 
$200,000 to lako ovor the old plant. Property has 
been purchased. 72 x 270 feet, on which three 
buildings arc located, and these will be Improved. 
A small electric furnace with a dully capacity of 
three tons of small castings, weighing from a few 
r.unrcs to 10 pounds. Is being installed. L, J. Emery 
Ir gencr.ll manager of the company. 


(Iusti:.il fii.ri;iCfs in dcseilbed and illustrated. Ac- 
ro-.hng III the bunklct, the operation of this stoke.' 
P'^julrcs ein-j' paitleli* of eoul and gas to pass 
uiiw'inl ihiijui'li a bed of incwulcscenl fuel. .Air 
•miliT pri'.'‘snic to admitted just below the fire zoiilv 
P n* striker li described In detail and a number of 
artii.il iii.>il,illatiiiiis ure given. 

\1U rOM1MH>:8S(HIH. The Cmon 8l«nm Pump Co, 
Battle Crcil, .Mich., h.is hsiicd a booklet lii which 
• iMloscrl type, spl.ish oiling air eomprcfisors .ire de¬ 
scribed and llliislniti'd. The frames of these com 
pr«:.si»rs are of masaive proportlona, with mcial i>iop 
erly dKlrilmfed 1o gi\e nu.xlmuin strength iind 
rigidity. AM hearings are lubricated hy the .splash 
Coniiectlrig rods, which nn‘ T-heiun seotloas, 
■ire high grrule steel. Other th-Liils an' gltcri, Incliiil- 
liig specdleiiiloiis, etc, nnd Hie larioiw parts of Hie 
eninpresNiirs are illiistiatcd 

.4Ji; rOMPU’KSSORS.—All llliLstiated S-page liooklct 
h.is been piihliNhed by the National Composed Air 
Mathlrierv Co.. Los Angeles. In ivTilcb vertical type 
air compresvors are descillicd and Jlliwtraled. Tlie 

fnuiicp of these compiessors are hiMvMy coiistmrled 
of close-gru'.n giay lion, heavily ribbed; cyllnde s 
are cast cn hloe, the uppei h.ilt lielng connterbored 
to rm'ue Hie piston. vHillf the lower half forms 

the Cl OSS head guide Tie* cylinder heads also are 
cist cn hhx*: valves \tv ot the disk type; ptoloiis 
are cln.se-gi.iiii grav Iron, and the crankshafts arc 

open hearth steel, HetalJs of (sitiutructiori are given 

rNLOADKH.S AND t’ONYKYOBS. - The Columbus 
ronveyor f’n., Columbus, tl., has iirepared a booklet 
in whlcli automatic unloading and conveying machinery, 
designed for unloading matcrlnto from hopper hot lorn 
cirs. ks described and Illustrated. According to the 
booklet, with the use of a reciprocating feeder under 
the railroad track, a continuous bucket elevator and 
an all-steel drag conwyor, coal, coke and oUier ma¬ 
terial can he depo.slted at points of consumption with 
givat reduction of labor. The character of the equip¬ 
ment to shown as are a number of typical llliatn- 
tlons ^rdlng to the booklet, a large stand outfit 
will unload a 50-ton hopper bottom car In 45 
minutes. 

AXLES.--One of the most claliorate contributions 
to trade Hterntine published so far this year, hi a 
booklet recently tosiied hy the Clark Equipment Co.. 
Buchanan. MIrh. The fl si diopter of the booklet 
to devotnd to telling of the development of Uie 
aiftomotirc axle, nnd some Interesting dolt It given. 
Hie second chapter dcscrllies the plant equipment, 
and aucf'ccdlng chapters desertbe the penonnel of 
the company, its engineering department, puthailng, 
metjolhirglral department and machine, Inspecting 
and assenihlliig departmetiti. Hie bock part of the 
booklet contalne speelfleatlons and line tlnwliigi ef 
the axles which the company manufAetures. Supple¬ 
menting the deserlptlpni ere a nomber of colored 
^pen etchings mide by W. M. Youm, it the plant. 
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How Machine Castings Are Made 


Extensive Mechanical Equipment Has Made It Possible to Produce Castin^B 
Conforming to the Severe Specifications of This Class of 
Work With Unskilled Labor 


G llE Modern h'oiindiy Co, iniforin tlu* siiiiplified duliivs. l^irtlicr- 
which operates a large es- more, if one workman or a group 

tablislinicnt in Oakley, a leaves the‘company's employ, it does 

suburb of Cincinnati, is all not seriously hamper production, 

that the term implies. It represents the There i^ no waiting to secure the 

best modern practice in that it has tic- services of highly skilled men to re¬ 
signed, built and equipped .i__ 

plant to operate to a largo 
extent mechanically, and 
with a minimum of skilled 
labor. The muliiplicil.v ';i 
features involved in making 
molds and cores which un¬ 
der ordinary conditions re¬ 
quire skill and training on 
the part of the workmen 
have been divideil into a 
number of groups and un¬ 
skilled labor bas been 
trained in a short time to 




place them nor is It necessary to traiu 
green men to a point where their 
services arc valuable. In justice to 
the company, it should be pointed 
out that this latter feature is only a 
secondary consideration. The policy 

_of the company as exempt- 

hed and carried out 
W. M. Kelly, the genei^' 
superintendent, insures ^ ti&| 
every man a siiuarc deatl^ 
ample compensation accord¬ 
ing to his effon.s, and pleas¬ 
ant, congenial surroundings. 
This has rcsultt^ in a low 
labor turn-over. ■ FdlloWing 
the general pl«iii of System 
a 11 d standardization the 
molds are classified accord¬ 
ing to size and each group 
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FI«. 4—TUB SAND W SHAKEN OUT IN THIS BAY. IIBCONDlTlOXEn AND LOADED IN THE STANDARD 
BAILROAD CAK VVllICII OBKKATES ON A SHORT LENCTM OK TRXCK ACROSS THE ENDS 
OK TUB TWO ADJOINING B\YS-THE EMPTY KLASKS ABE HETnUNED 
> H) THE M()M>l\n FLOOR »Y THE SAME CAR 


is segregated and handled as a unit. 
For this purpose the foundry is divide^l 
into several bays ailjacenl to each otlu r 
and approximately 40x2f)U feet. 

Taking them in tlic order in which 
they come, the first two bays arc 
used exclusively for the production of 
molds which can be made in snap 
flasks. These are molded on squeezer 
machines supplied by the Osborn Nffg. 
Co., Cleveland. The next bay is 
equipped with two power jolt-iam, 
roll-over, pattern-draw machines. One 
of these is placed at each end of a 
common track whieili cxtctinK aeros*, 
the front of a number of floors which 
are spanned by air operated travel¬ 
ing cranes. This hay is devoted prin¬ 
cipally to the proclue tion of cone 
pulleys and i>tluT castings of a like 
character which require the services 
of deep drawing pattern devices. Tlie 
molds arc made oti the inacliiiics at 
CrtCh end of the track. Kach machine 
is served by a low truck which re¬ 
ceives the mold after it has been 
rolled over. The truck is then pushed 
along a track until it i> <Iirectly in front 
of the rto(»r designated for this class 
of work. Here tlie mold is picked 
up by a light 2-ton crane, one of 
which operates over each floor, and 
set-down in it-, appointed place. Tbesc 
cranes also arc used to pour the iron, 
shake oivt and pile the flasks and load 
the castings on the electric trucks 
which form an important part of the 
shop equipment. 

The fourth hay is given over to the 
production of dry sand molds. The 


cupolas are located at otu* end of 
tlii> hay aiul a traiihfer track for 
handling the sand at the other; l)Ut 
.ill the renir.ifi'KT ut the flour area is 
ilevoted to lb* dilTercii't operation^ 
necessary in the produeti m of cast¬ 
ings l)y the dry Hand method. 

L .‘h r Syminrtrit al 

The castings for rnaeliine tools, to 
a considerable extent are symmet¬ 
rical and it is nece.Hsary to part the 
patterns in the center longitiidinaily 
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and make one-half in the drag and 
the other half in the cope. In the 
Modern foundry each half pattern is 
mounted on an individual plate which 
has been planed perfectly true and 
is iirovided with center and guide 
lines to assist in locating the pattenis. 
'Pile holes for -the pins on thc.se plates 
which aro employed for locating the 
fla.sks are^ .situated on the main center 
line and were drilled through the 
same jig that W'as employed in locat¬ 
ing the pin holes in the flasks. 

The molding operations arc started 
near one end of this bay. A nuni- 
lier of pattern plates on which pat¬ 
terns are imumted, are set on the 
floor. The flasks, provided with bars 
in the cr)i>e and drag and having 
l)l;incfl joints then arc lowered onto 
tin: re.spective parts. 'Phe gale pins, 
rods, gag.gcrs or vent pipes having 
been set the flask is filled with sand 
from a grab bucket suspended from 
one of the three Pawling & Harniscli- 
feger Co., cranes which operate in this 
hay. All of -the molds are rammed 
on a plain jolt-rarn machine having 
a table 0x8 feet. As fasl as the 
flasks are filled they are taken over 
and placed on the ramming machine 
two or three at a time. Having 
been jolted the ref|uired iiiimbcr of 
limes, the top is rammed with the 
butt of a pneumatic rammer, after 
which the excess sand is scraped off. 
The molds then arc lifted, turned over 
and sot down on the next floor where 
they receive the necessary fini.shing 
at the hands of a few skilled moldcrs. 
Prom there they are takeii to the 
ovens and next day are removed, cored 



PIG. 5 THE SA.VD IS STORED IN NIB BINS SHOWN IN TUB B.tCKGROUNP. IT IS LOADRD IN THE 
BOXES BY HAND AND CONVEYED TO ANY PART OF TUB FOUNDRY 
RY l.r-KT TRITrVQ AD RV TIKWR 
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an<l closed by workmen who do .noth- check for the man doing the firing- ingenious device attached to the 
ing else and therefore have dcvel- The sand from all the dry sand buckets operating at various poinjts 
oped a speed and accuracy in this molds is shaken out in one pile and in the Modern foundry is an indic-v 
work. the flasks arc piled alongside the walls pendent' control for regulating >thi 

The sequence of operations described in this hay. A huge permanent A- opening and closing of the two jawi 

has brought the molds to the oppo- shaped screen is set up near the sand of the (bucket. With this devt(^ it is 

site end of the bay and in close pile and all the sand which is fit to possible to deposit part of the -con- 

proximity to the cupolas where they use again is passed through this screen tents in several flasks. The bucket 
arc poured. Shortly after 'tjic molds by the .simple expedient of lifting it in can be opened to its full extent and 
are poured," they are carried into an a grab bucket and letting it fall over the entire contents dumped as in 
adjoining bay which is separated the apex of the screen. The lumps ordinary practice, or it may be opened 
from the others by a brick wall ex- of hard sand, gaggers, scrap, etc., all part way, a small quantity al'lo-wed to 
tending from the floor to the ceiling roll to the bottom on the outsifle and trickle ou-t and then closed and the 
on both sides. This bay is not so arc taken away at regular intervals, remainder of the load dumped else- 

wide as the others. It is used as a The riddled sand between the wings of where. 

shake-out floor, for the dry sand the screen is collected by the grab The sixth and last remaining bay 
molds, and in addition to helping keep bucket when a .suflftcient quantity has is the same length as the others but 
the sand confined while it is being accumulated and loaded intc.* a somewhat wider. It is equipped with 

screened, tempered and reconditioned, standard railway gondola car on a three jar-ram, roll-over, pattern-draw 
one section of the bay is occupied by short section of track acro.ss the ends machines made by the Osborn Mfg. 



na. e—THE cubes are turned out on heavily ribbed putbs which are built up three or four tiers deep on the substantial gore 

CARRIERS BH0WN--LIFT TRUCKS ARE EMPLOYED TO CO.NVEY THESE LOADS OF CORES INTO THE OVENS Flfl. T^AFTER THE CORES ARB 
DRIED THEY ARB TAKEN OFF BY TUB CRANES AND LOADED ON WOODEN PI^TFORMB -THE ELECTRIC TRUCKS PICK UP TUB PLAT¬ 
FORM WITH ITS LOAD OF CORES AND CAKUIES IT WHEREVER IT IS NEEDED 

the four drying ovens. The fire of the bay in which the sand is Co., Cleveland. Kach machine is a 
box for these ovens is .situated at mixed and the hay in which the sand difiFerent size and capacity and the 
one end of the battery and the heat is filled into the flasks. When the work is arranged so that the flasks 
from the coke fire is drawn through car has been fililcd with .sand, a load mo.st suitable to each machine are 
a long brick chamber extending across of empty flasks is placed on lop ami piled near it. The largest machine 
the front of the ovens below the also .scut into the molding bay. A takes flasks up to 6 feet in length; the 
floor level. Damper plates are pro- long cable attached to the car at each next size accommodates flasks up to 
vided in the passage leading to each end and ruuning through sheaves an- 5 feet; and the smallest machine will 
oven so that it is feasible to heat chored to dead men in the floor is handle unytihing up to 4 feet long, 
one or more single oven.s owfhc whole used for pulling the gondola back and The machine.s arc .spaced at equal dis- 
battcry at one time. The gas cx- forth by attaching a loop in the end tanccs along one side of the hay and 
haust openings from each oven arc of the cable to the hook of the crane, the mold.s, as fast as they arc made, 
situated in the side walls near the A 6-foot mullcr-type pan made by arc taken away and set down in rows 

floor and are •connected to a long the National Engineering Co., Ghi- by three Pawling & Harnisclifegcr 5- 
flue which extends along the back cago, is situated close to the screen ton cranes. The patterns used in tihis 
of the ovens and -terminates in a and discharges facing sand through hay all arc m-ounted on pattern plates 
suction fan .which delivers the gas a doorway in the wall separating the or boards in a manner similar to 
to the smoke stack. Each of the in- sand mixing bay from that in which those already mentioned when corn- 
dividual openings leading to the main the molding takes place. This is menttng on the equipment employed 
flue also is provided with a damper shown at the left in the back ground, in the bay where the dry sand molds 
plate so that it is relatively easy to Fig. 1. The facing sand accumulates are made. 

mamtain an even temperature. Re- in a pocket below the floor level Since dry sand cores enter so ex- 

cording pyrometers, one at the back where it "^tan be reached by a grab tciisively into the molding of boring 

of each oven, serve as a guide and bucket suspended from the crane. An mills, milling machines, radial drills 
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and other machine tools, it is only 
natural to find that the core de** 
partment in the Modern foundry oc¬ 
cupies a large space. 

Views taken from ithrcc points in 
the coreroom arc shown in Figs. 5, 
6 and 7. A smooth concrete floor 
facilitate.s the use of an automatic 
lift truck which is used for carrying 
the cores from the point where they 
are piled after being taken ofT the 
core carriages, to the molds in the 
different parts of the foundry. Con¬ 
sidering the core making process in 
the regular sequence of operations, 
the first item of interest is the row 
of sand storage -bins partly shown in 
Fig. 5. These extend across the entire 
width of* the huildmg. A wide and 
roomy gangway separates the sand 
bins from two sand mixing machines; 
one a rotary paddle type made by* the 
Blystone Mfg. Co., Cambridge Springs, 
Pa., used principally for making oil 
jsand mixtures; and the oilier a 6>foot 
jpan of the muMer type supplied by 
the National Engineering Co., Chicago, 
r 



Standard core making methods are 
observed in setting arbors, rods, hooks 
and in making vent pas.sages, but no 
cores are hand rammed, and none 
turned out on crooked or warped core 
plates. As already stated, three ma¬ 
chines are used for making all of the 
larger cores. One of these machines 
is located at the end of the bay shown 
in Fig. 7. The other two, which are 
smaller, are situated in the side bay to 
the right. 

The cast-iron core plates are heavily 
ribbed on the back to insure rigidity 
and the face which comes in contact 
with the core in all cases is planed 
absolutely true. The plates are pro¬ 
vided on the back with two staples 
for convenience in handling when put¬ 
ting them on the coreboxe.s. After 
the cores arc rammed and turned out 
on the plates they are blacked and 
loaded on the .stands, in the manner 
indicated in Fig. 6. The stands are 
stiff rectangular frames resting upon 
two parallel supports. As soon as a 
stand is loaded one of the lift trucks 
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pairs of cam hooka attached io a 
pair of sling chains. The hooks are made 
of 3x^-inch flat bar iron. The toes at 
the lower ends are bent to engage 
the plates. Slightly ‘higher on the 
shank they are bent at an obtuse 
angle to prevent them from pulling 
in and jamming the core when the 
core and plate are suspended from 
the crane. A small gas flred drawer- 
type oven situated near the large ovens 
is used for drying the round stock 
cores which are made on a Wads- 



mn. 8-TllE IKON CII\KnV» Foa TIIR CUrol..\ ARE MADE UP ON WOOD PLATFORMS RKINFORCED BY AN IKON BAND AROUND TUB TOP AND SEVERAL 
IRU.N BRACES AT TUB ENDS AND SIDEK—TUBY ARB CARRIED TO THE CUPOLA ELEVATOR BY AN ELBCTUIC 
TRUCK WHICH HAS A SCAFiE INCORPORATED I.N THE LimNG PLATFORM 


Various standard mixtures are made 
in the latter. Sand is cheap and plenti¬ 
ful in the vicinity of Cincinnati and 
advantage is taken of that fact to use 
a maximum of loam sand in the mix¬ 
ture and a minimum of artificial dry 
binder. 

After the core sand has been mixed 
it is taken, in the boxes shown in 
Fig. S, to the three Oshorii jar-ram, 
roll-over, pattern-draw niachine.s. These 
boxes are handled by the truck as 
may be seen by referring to Fig. 
5, or they may be transported .by the 
crane. When the crane is employed, 
chain hooks are attached to the eyes 
in the triangular iron braces bolted 
to the 5 ide.s of the boxes. 


is slipped in under it and it is con¬ 
veyed to the oven and set on the 
floor. Four ovens, 6 x 6 x 10 feet, 
fired with natural gas are employed 
for drying the cores. A small blo-wer 
made by the Connersville Blower Co., 
Conncrsville, Ind., driven by a 10- 
horsepower Allis-Chalmers motor is 
used to exhaust the waste gas and 
create a circulation of heat in the 
ovens. The same fan performs a like 
service for the ovens upstairs in the 
girls* coreroom; which will be de¬ 
scribed later. 

After the cores are dried the rig 
shown suspended from the crane in 
Fig. 7, is employed to lift them off 
the cars. This device consists of two 


worth core machine mounted on a 
bench nearby. This oven also is 
employed to dry the hand ladles used 
by the ^cn engaged in snap work. 
These hand ladles are provided with 
a self skimming device consisting of 
a partial hood across the top of tlic 
ladle with a hole through it which 
alilows the metal to pass. 

All of the small cores with the ex¬ 
ception of the 'Stock cores already 
mentioned are made in a specially 
equipped coreroom situated over the 
sand bins. This second-story core- 
room is served by an elevator which 
carries sand and other supplies up, 
and racks and boxes full of cores 
down. This coreroom is.a complete^ 



May 15, 1920 

self-contained unit and is “manned” 
entirely by >womcn. None of the work 
is heavy and to make the conditions 
stiU more agreeable, and lighten th** 
physical exertion, the superintendent 
recently substituted aluminum core 
plates for the cast iron plates for¬ 
merly in use. The core benches arc 
situated closely around the wall while 
the core ovens of the gas-fired drawer- 
type arc in the center of 'the floor. 
There is ample beat, light and ven¬ 
tilation. 

Preparations now are under way 
for greatly increased tonnage. To 
assist in this, the company will inst.''.ll 
a large jolt-ram, roll-over, pattern- 
draw molding machine made by the 
Osborn Mfg. Co., Cleveland, capable 
of handling molds weighing up to six 
tons. A new cupola made by the 
Whiting Foundry Equipment Co., 
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Harvey, 111., also will be added. The 
cupola design has been changed con¬ 
siderably and several interesting fea¬ 
tures added at the instigation of the 
superintendent who also has designed 
and installed an elevator system to 
facilitate charging the new cupola. 

The daily heat at present ranges 
between 80 and 90 tons and this is 
taken care of by a Whiting cupola 
lined to 60 inches. The blast is fur¬ 
nished by a positive pressure blower 
made by the Connersville Blower Co.. 
Coniiersville, Ind., and capable of de¬ 
livering 40 cubic feet of air per 
revolution. It is driven at a speed of 
200 rcvolutio-ns a minute by a 40- 
horsepower Allis-Chalmers motor. 
This results in the delivery of about 
500,000 cubic feet of air an hour. The 
iron is molted at the rate of 15 ^ons 
an hour. The composition of the 



charges vary occasionally but an ayce-, 
age 4000 pound charge consists of 1^4^ 
pounds Qf pig iron and 2200 poondi ^ ^ 
scrap* Steel scrap is used in amounts 
varying from 5 to 20 per cent’ .4 
Wooden platforms like those shown . ' 
in Fig. 8, are used to handle iron* . 
They are placed in the stock yard near 
the piles of iron and loaded. An elec¬ 
tric truck made by the Automatic \ 
Transportation Co., Buffalo, N. Y., i 
and having a scale table is employed 
to lift and carry these platform boxes 
to the cupola elevator. When the 
elevator reaches the charging plat¬ 
form another truck is employed 4o 
carry the loaded frames to a favor¬ 
able charging position near the cupola. ^ 
Coke is loaded in cans which hold 
70 pounds each and the contents of 
five cans is spread between the suc¬ 
cessive iron charges. 


How to Make Cast Iron Welding Rods 


Q EARLY all gray-iron found¬ 
ries which weld their castings 
purchase the welding rods in¬ 
stead of casting them. Two 
requirements stand in die way of the 
foundry man who wishes to make his 
own welding rods. The one is the 
high expense of adequate equipment 
compared to the limited demand for the 
product by a single foundry. The 
other is ■that an iron is required which 
is higher in silicon than the general 
run of metal 
poured by the 
foundry. The 
silicon should be 
above 2.50 per 
cent, but other¬ 
wise the com¬ 
position of metal 
may be the same 
as is used by the 
average foundry. 

The Gale Manu- 
fa c t u r t n g Co., 

Albion, Mich., 
which manufac¬ 
tures welding 
rods for the 
trade and - makes 
them of a metal 
having 2.60 to 
2.80 per cent sili¬ 
con, 0.09 to O.IO 
per cent sulphur, 

0.50 to 0.55 per 
cent phosphorus 
and 0.45 to 0:50 
per cent manga¬ 
nese. This iron 
has proved satis¬ 
factory and does 
not cause hard 


spots m the castings. A large num¬ 
ber of rods are produced by one 
molder with the aid of a pattern 
mounted on an aluminum plate. The 
pattern is made of brass rods split 
in two and riveted to the plate. The 
gate is located on the end and twelve 
rods are run from it. as shown in the 
accompanying illustration. The job is 
made on a squeezer machine with an 
ordinary snap flask and a .stiff squeezer 
board. Experience has shown that a 


stiff board is necessary to take care of 
the .strain through the center Unksc 
the plate is made unduly heavy. A . 
medium fine sand is riddled on 'thh 
pattern through a 54-inch riddlcr The 
molds are tilted for pouring by raising 
the gate end about 2 inches off the 
floor. The moldcrs are taught to be 
careful not to force the iron into the 
mold too fast when pouring. 

Sand on the rod will cause troulAe 
in welding, so care is taken to 

that the rods gte 
well cleaned be- 
fore shipment 
Rods up to 
inch in diameter 
are sandblasted» 
while rods 54 or 
fj-inch in diam¬ 
eter are cleaned 
i n a tumbling 
barrel. In the 
former case the 
rods are fed by 
an ingenious de¬ 
vice into an au¬ 
to m a t i c sand 
blast cabinet 
where the scale 
and sand are re¬ 
moved. In the 
latter the rods are 
packed closely in 
a small tumbling 
barrel from 
which they 
emerge perfectly 
clean and shin¬ 
ing. They are 
then graded for 
size and stodeed . 
for shipment. 
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Cultivate Idea Men In Foundries 

Changes and Improvements in Manufacturing Methods are Directly Traceable 
to Ideas Born and Brought to a Successful Issue hy the Originator 
or Through the Co*operation of Others. 


X T) K A S arc revolutionary 
forces. They mark sharp 
turniiijf points in human ex¬ 
perience and divide new 
from old orders. Kvory step of ma¬ 
terial progress was lirst conceived as 
an abstract idea which slowly crys¬ 
tallized iiT some master mind to be 
later brought to light and applied. 
Genius, invention, progress are synony¬ 
mous terms for the application of 
ideas. Where does your business 
stand today, how fast, how cheaply, 
how cflicicntly can you produce? Look 
it over carefully and sec if you don’t 
stand exactly where the brains of your 
organization put you, with ideas ex¬ 
pressed in such items as mechanical 
appliances and devices, pouring oil 
systems, relative location of melting 
room and corcroom to molding 
floors, of molding floor to cleaning 
room, cleaning room to shipping room, 
and thousands of points of design. 
Ideas expressed further in molding ma¬ 
chine equipment, gatcd-iip patterns, 
mounted plates and all oilier instances 
where ordinary methods have hecii dis¬ 
carded for quicker and simpler systems. 

The ta.sk of the idea man is to 
think and scheme the idea into har¬ 
mony with the conditions. By way 
of illustration: From three patterns 
furnished, a foundry received an order 
for 100 circular brass disks, 4 inches 
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ill diameter, 1 inch thick and con¬ 
taining two short side lugs diamet¬ 
rically opposite each other. 'I’he cus¬ 
tomer pleaded for quick, cheap work. 
Two alternative methods are open, 
make three additional patterns to fill 
a flask or get the best results with 
the three patterns furnished. The idea 
man would t;uk the three patterns 
on a hoard close to one end and gate 
them lip ill sueh niaiiner that he could 
rain or squeeze 17 drags on a mold¬ 
ing machine, then sfniee/e. up 17 

copes, from the ^aine hoard, reverse 
his copes from tlie drag impressions 

when setting them on the drag. He 
thus would get three castings in the 
drag and three in the coin* of the 

mold, or six castings from the three 
patterns furnished. 

C:iti is J’uluahlc 

'file idea man must pos.si ss origin¬ 
ality and be broad-minded and open 
to suggestions anrl criticism. He gets 
an idea, it is his own and to him 
a seemingly perfect conception. Now 
if he will submit that idea to some¬ 
one of unbiased good judgment and 
practical insight, be might go a long 
way toward perfection. After getting 
his idea well under way, if 'his supe¬ 
rior ofl'icial or some workman of .lower 
rank points out some detail that could 
be imjiroved, he will take the advice 


seriously and analyze it carefully in 
stead of passively resenting it. Usu¬ 
ally, the idea man is of greater value 
on general features than on details. 
He is better on conceptions then on 
the mechanical particulars of apply¬ 
ing his idea.s. He has others such 
as pattern shop foreman and machine 
.''hop foreman, to consummate his 
plans. It is quite obvious that to- 
make the most of opportunity he 
must recognize the great value of the 
co-operation of these nitMi of practical 
experience. In the writer’s shop, we 
attempted to mount air port patterns 
a couple of years ago for machine 
molding and found the proposition a 
little puzzling duo to the pattern peru- 
liarities. We conceived a plan in¬ 
volving metal palteni.s and went over 
it with the machine shop siiperinlcnd- 
enl, a man of decided ability. The 
patterns adopted include the principles 
of the original conception throughout, 
but they embody also changes in de¬ 
tails of most pronounced value fur¬ 
nished by the machine-shop man. 

One must keep himself well 
posted on up-to-date methods, and be 
willing to apply them to his own 
conditions. It is a gtiod thing to 
know how the othei fellow doe.s it. 
After finding the other fellow’s condi¬ 
tions idcntica'l, take hi.? idea, im¬ 
prove on it and adapt it to suit the 



riU. 1—OfiNKlUL LAYUPT OF rUK I'UP.NDKY SHOWINU TUB INVOLVED ROUTE TAKEN BY THE METAl FROM THE STORAGE BINS TO THE SHlPPINa BOOM 
FIG. 2-BY A JUIHCIOIJS REARRANGBMFJ^T THE WORK HAS BEEN GREATLY UGHTENED PARTICULARLY IN nAl«nLING THE METAL 

BEFORE AND AmR' IT HAS BEEN MELTED 
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circumstances. An idea man must 
keep in touch with methods and pro¬ 
gress along industrial lines in general. 
Ifs a long way, comparatively speaking, 
from a barn to a foundry, yet many 
modern barns are equipped with light, 
commodious, monorail trolley sys¬ 
tems that could be used to maximum 
advantage in a foundry. The parts 
of this system consist of rails, hangers, 
trolleys and s-witches capable of sus¬ 
taining a 1000-poiiiid load. They are 
manufactured and sold at a reason¬ 
able cost and would fit many foundry 
conditions perfectly. For instance in 
transporting and pouring off metal 
within their capacity there is nothing 
handier, cheaper or more efficient. 

The idea man must carry a full 
stock of self-reliance and initiative. 
He mu.st have sclf-confidcnce and be 
able and determined to go ahead un¬ 
affected by resistance. For some un¬ 
defined reason the way of the pro¬ 
gressive man always has been hard. 
The world ridiculed Columbus, laughed 
at Fulton and called Bessemer crazy. 
Under advepso conditions the only 
course is to hold fast to your con¬ 
victions, keep your head level, youi 
month shut and go ahead. 

Impraciical Methods' Expensive 

The idea man must be practical. 
Practicahility is the great test and 
without it no idea, however perfect 
it may be theoretically, is worth the 
breath used in expounding it. The 
true idea man will carefully go over 
every detail of application and opera¬ 
tion and satisfy his mind that the 
abstract conception will in its concrete 
and working form be practicable, sim¬ 
ple and efficient. Occasional miscal¬ 
culation is inevitable and excusable in 
all men, but persistency in clinging to 
a losing practice regardless of its 
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lift. Dressing and facing the mold 
was a serious handicap, and setting 
the additional cores consumed extra 
time and patience. The method was 
a decided failure, yet the foreman 
refused to abandon it and accused his 
molders of laying down on the job. 
Being a piece-work shop the men 
refused to make driving box shells 
and one by one started to quit. The 
situation soon became acute and forced 
a return to the original method. 

The idea man figures,closely on cost 
and profit. The quc.stion “Will it 
pay" to him i.s of vast significance. 
If an order for 1000 castings will 
scarcely pay for platc-iiiounting the 
patterns, he will not consider the 
idea; but if an order for 10,000 will 
pay, he will accord the plate mount¬ 
ing feature serious consideration. The 
promise of •luplicatioii, the time and 
output gained as compared to the 
initial expense, always will vitally af¬ 
fect plans and c.ikulations. 


nG.s\ .*! .\\n 4-n.RANiNa iioom layout as 

FOUND AND ALTERED 

limitations, 'from a mere sense of 
vanity, can find no justification under 
ordinary circumstances. 

To increase and cheapen output a 
foundry foreman discarded the method 
of mokling driving bo.vc shells on the 
dat side in favor of ca^itiiig thorn on 
end. Ill the latter method he com¬ 
bined two patterns in one, using dry 
sand cores at first and later iron cbill.s 
to separate the ca.stings. The idea 
looked good to him on paper but 
actual practice disclosed its fallacy. 
He had to use a three-parted flask 
and make two partings. The ramming 
became much more particular and 
.slow. Lifting the heavy cheek off the 
drag and later setting it back was 
drudgery requiring four men for each 


Specialists Are Needed 

The question might arise “When 
iloes an idea pay?” Naturally when 
iiicrca-sed output at reduced cost con¬ 
tinues long enough to offset initial 
expense and yield sub.stantial profft. 
If it is an even break, it is appar¬ 
ently 'useless to bother with making 
the change. However, suppose the 
change makes a task easier or get.s 
a job out quicker or relieves conges¬ 
tion in another bard pre.s.sed quainter, 
will it pay even though no monetary 
saving is involved? Sometimes it 
may not, though often doubtless it 
will. The true idea man applies sound 
and analytic judgment 'to such a prob¬ 
lem. 

The best idea men are speciali.sts. 
.SomctimCvS all-around idea men fit well 
into those smaller concerns unable 
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to place one in each separate de^ 
partment, bat large concerns will find 
it pays to specialize. As business 
reaches the magnitude where the 
capacity of the coreroom, the cleaning 
room, the general foundry layout, and 
the molding floors, is severely taxed, 
brainy talent in or at the head of 
each department undoubtedly will 
yield greater results than any number 
of all around men. 

Changing the Layout 

General foundry layout embodying 
relative position or location of dif¬ 
ferent departments is a big item. An 
actual case will illustrate the point. 
On assupiing his new duties a foundry 
superintendent found the layout as il¬ 
lustrated in Fig. 1. He at once 
noted Ihe illogical position of the fur¬ 
naces. and metal storage room and rec¬ 
ommended a change. It will be 
noticed that raw material was de¬ 
livered to metal storage room over 
driveway 7/0. From the storage room 
it was wheeled back to the furnaces 
past which it originally was hauled 
From the furnaces it was packed by 
hand over routes AB to the different 
molding floors where it was picked 
up >by a trolley crane and poured. 
Over the bench-molding floors a heavy 
overhead, hand-operated, 'Irrtvcling 
crane moved ponderously up and down 
the shop and had a light but by 
no means convenient transverse car¬ 
riage. To pour up and down the 
shop on light and mixed ibciich work 
was utterly impractical due to the in¬ 
ertia of the crane in starting and its 
momentum in stopping. Further, to 
arrange the molds transversely allowed 
little pouring freedom, beside necessi¬ 
tating stepping over the molds. Aftei 
the castings were poured and shaken 
out they were brought back past the 
furnaces to the cleaning room by 
wheelbarrow and over routes CD. 

The superintendent contended that 
raw metal should enter the shop at 
one end and by straight forward move¬ 
ment pass through the shop in its 
diiferen't forms until emerging in fin¬ 
ished product at the opposite end. 
After considerable opposition and 
argument his plan was adopted as 
shown in Fig. 2. An addition was 
built at the rear of the foundry and 
a battery of five air and oil furnaces 
placed in the position indicated. Back 
of the furnaces and within charging 
distance, metal storage bins were 
placed. Raw material is delivered by 
auto truck over driveway SI to door G 
and there picked up by a monorail 
trolley, carried over the scales where 
it is weighed and thence to the metal 
storage bins. 


The growth and perfecting of ma¬ 
chine molding in this shop eliminated 
most of the bench molding floors 
which now are used for machine 
molding, abolishing the machine mold¬ 
ing floor in the rear corner of the 
shop as shown m Fig. 1. This brought 
all light and medium weight flasks 
under the same troMey system. This 
trolley system is a monorail running 
from the molding floor back to the 
furnaces and continuing from the 
molding floors across the shop to the 
cleaning room where it makes a loop 
and stretches onward to the shipping 
room. 

Raw material enters door G and 
over driveway 67. It is picked up by 



Fin. 7— HALF SECTION OF COKE BOX FOB 
THOLLEY WHEEI^ AS IT CAME FROM TUP. 

CUSTOMER Fia. 8--8ECTI0N OF flANG 
CORE BOX FOR MAKING THE DISK 
COKE FOR THE CHAMBER IN 
THE TROLEY WHEEL 

trolley and set on the scale, weighed 
and transported direct to the storage 
bins back of the furnaces. From the 
furnaces the metal is caught in a 
pouring ladle hanging on the trolley 
and transported directly to the mold¬ 
ing floors. Castings shaken out are 
picked up pn a specially devised car¬ 
riage which is suspended from the 
trolley and taken directly to 'the clean¬ 
ing room where, after being cleaned 
and ground, they are picked up by 
the same carriage and taken directly 
to the shipping room. Gates accu¬ 
mulating in the cleaning room are 
thrown in’to an iron box which is 
picked up by trolley and sent back 
to the furnaces daily over the same 
trolley system. The actual benefits 


May 15, 1920 

of this new system are -so vast and 
pronounced as to admit of no com¬ 
parison. 

The change was not all due to 
one man's idea. The superintendent 
conceived the idea of general change 
and was responsible for the monorail 
system from the furnaces to the mold¬ 
ing floors. The general manager car¬ 
ried the system from the molding 
floors to the cleaning room; the ship¬ 
ping clerk conceived the plan of go¬ 
ing onward to the shipping room; 
.while the machine shop superintendent 
suggested the idea of unloading raw 
material in addition to furnishing 
ideas on detail throughout. 

Further Examples 

Another example illustrates the 
value of co-operation. A cleaning- 
room foreman in a small foundry in¬ 
herited the layout shown in Fig. 3. 
Castings on gates were brought to 
the cleaning bench, hand-brushed and 
delivered to the saw 10 feet to the 
right. Following sawing they were 
carried to hufling wheels and wire 
bru.sh wheel 15 feet forward, and 
thence carried quite a distance to ship¬ 
ping room. Under the changed ar 
rangement shown in Fig. 4, castings 
are delivered to the cleaning bench, 
pass to the tumbling 'barrels, thence 
to the bnfling wheels and on to ship¬ 
ping room. The difference is too ap¬ 
parent to require comment. 

Compare the coreroom shown in 
I’ig. 5 w'itli that in Fig. 6. The one 
indicates constructive indifference as 
actually found, the othei representing 
changes resulting from ideas spring¬ 
ing from thoughtful planning. In Fig. 
5, eight coremakcr.s worked from 10 
to 30 feet from the core oven and 
from 5 to 25 feet from -the core 
storage racks. They made, pasted 
and blackened their cores on the 
same bench. Fig. 6 shows the re¬ 
arrangement and includes spacious 
tables for shifting, cooling, pasting and 
blackening the cores. These tables 
with their under bins and drawers 
and with the more advantageous loca¬ 
tion of Stable core storage racks, rep¬ 
resent a handiness and efficiency a 
hundred fold greater <than the orig¬ 
inal. 

The arrangement and construction 
of core boxes conducive to speeding 
up the output represents anoth/br 
core-room possibility. . A single ex¬ 
ample follows. Fig. 7 shows a cross 
section of a split core box for trolley 
wheels as delivered by the customer. 
Castings were ordered in 300, 500 and 
up to 1500 lots. A gang or multiple 
core box was made to make six 
straight, round cores corresponding to 
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the axis core in Fig. 7 at one time. 
In Fig. 9, parts AB CD are separate, 
AB is a flat plate with four flat bot¬ 
tom holes drilled partly through it and 
the same size as the disk part of the 
core in Fig. 7. Extending through the 
plate and center of each hole, a smaller 
hole is drilled. This hole is a shade 
larger than the diameter of the axis 
core of Fig. 7. The portion, CD, is 
a flat metal plate with four parts stick¬ 
ing up, these parts being the diameter 
of the axis core and of such a height 
that they come flush with tiic top sur¬ 
face of AB, when the two parts are 
placed together. The disk cores are 
made rapidly in this composite box by 
ramming, rolling over, lifting CD olf 
AB and finally drawing AB. At similar 
speed the axis cores are made separately. 
ISoth axis and disk cores then arc dried 
after which the disk core is pasted onto 
the axis core at its center. The past¬ 
ing is done by setting the axis core 
upright in a measuring form—a mere 
wooden block witli a hole in it—drop¬ 
ping a little paste in the crcvicc be¬ 
tween the two cores, turning the block 
sideways, drawing the core out and 
laying it on a drying rack. Arguments 
advanced against the method were that 
the core would blow because of the 
ab.scncc of a vent from the disk to the 
axis and that the bond of paste would 
break and permit the disk core to shift 
under the buoyancy of the metal. Out 
of hundreds of castings made, there 
was not a single such calamity. 

Special Equipment Pays 

Every foundry tool, device or appli¬ 
ance, every peculiarity of condition ad¬ 
mits a possibility of novelty and im¬ 
provement. In a railroad shop loco¬ 
motive rod brasses had been made by 

ramming first the cope of a level- 

parting flask, rolling over, ramming the 
drag, rolling back and Hnishing. The 
foreman hit on the idea of a flask that 
would part with the journal-line of the 
rod brass and adopted it. This change 
in flask decreased the cost and in¬ 

creased the output of rod brasses over 
25 per cent. The sides and |pds of 

these flasks were cast separately * and 
later assembled by bolting them firmly 
together. In a manufacturing ' plant 
using snap flasks, the practice always 
had been to nail strips of wood on the 
top of the cope or bottom of the drag 
to increase the height or depth. Pat¬ 
terns were made to make metal half 
frames, 1 and 2 inches high for the 
three different sized flasks in use. These 
half frames were cast of aluminum and 
uniformly drilled for screw holes after 
which the iron strips on the flask were 
drilled simijlarly. The aluminum frames 
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gave a smooth, level, top and bottom 
surface, were interchangeable with all 
flasks of the same size and admitted 
attaching and detaching in one-tenth the 
time. 

A foundry making a variety of 
small bushing cores inch to 2 

inches in diameter, by 16 inches long) 
followed the usual method of black 
washing the cores after drying and 
then laying them flat on a level core 
plate for delivery lo the oven for the 
final core-wash drying. An improved 
device by which from 8 to 20 cores 
can be dried on end at one time is 
shown in Fig. 9. This is simply con¬ 
structed. The base is cast, the stem 
is a J'j-inch iron rod threaded on one 



PIO. 9—HOLDEB FOB DBYING STBAIQHT COBES 
AFTEB BLACKING 


end with a handle bent on the other 
The upper compartment circle is made 
by casting a huh upon eight wires of 
equal length and equidistant from each 
other. A wire bent to the circle is 
then spot-welded by acetylene to the 
points of these eight wires, radiating 
from the hub. The hub then is drilled, 
slipped over the stem and secured to 
it by means of a set screw. In use, 
each compartment holds from one to 
four cores standing at an angle to the 
base and leaning outward at the top. 
They touch the form at only two points, 
giving practically an unmarred core sur¬ 
face. 

Rammed-in and seamless furnace lin- 
ing.s possess many advantages both in 
service and in renewal In a barrel 
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use a form or pattern around whkh 
to ram the lining material. However, 
lining a furnace of the Schwkrtz type, 
which does not part at the middle, is 
a different proposition. We lined such 
a furnace once simply by plastering the 
lining to the sides, attaining a fair 
job and average service. However, we 
don't do it that way now. Instead, we 
use a collapsible form, an idea sug¬ 
gested by a machine-shop man and 
worked out by the patternmaker. 

Manufacturing a standard product of¬ 
fers an ideal condition for exercising 
ingenuity. Usually such a product justi¬ 
fies any reasonable outlay of capital 
to facilitate and increase output. The 
saving of a single moment of time,. 
an ounce of metal, or measure of energy 
per unit of production multiplies • im¬ 
measurably in the vast quantities turned 
out. Molding machines built to suit 
sonie specific job, flasks designed for 
particular purposes, pattern plates 
mounted by expensive and enduring 
methods, .special pouring off, shaking 
out and casting conveying systems, sand 
mixing, riddling and conveying systems, 
and cleaning room equipment, offer wide 
fields fur the inventive mind. 

Choice of Methods Important 

If we had just 100 and no prospect 
of any more 2-inch globe valve bodies 
and trimmings to make, we would get 
out a wood pattern for the body, mount 
it on a plate and make it on a jolt- 
squoeze hand drawing machine. The 
trimmings, we would group on a plate 
and make the same way. If we had 
1000 to make and a guarantee of thou¬ 
sands to follow, we would make metal 
patterns. Wc would mount the body 
with stripping plate, and either buy 
a molding machine with power lift de¬ 
vice or rig up the same device for use 
on a jolt squeeze machine. For the 
trimmings, wc would make enough metal 
patterns of each kind to fill a flask, 
plate mount each kind separately and 
assign these plates to the most suitable 
machines. 

Jobbing work is a supreme test of 
the foundryman’s ability. It is not dif¬ 
ficult to produce automatically close 
to 100 per cent on types of patterns in 
service month in and month out; but 
when the patterns arc changing daily 
and representing all types and classes of 
work from all types and grades of 
metal the situation is entirely different. 
The writer's foundry has played both 
ends of the game and holds that suc¬ 
cessful manufacturing, despite its vastly 
superior showing is not to be compared 
with high class jobbing. Genius in job¬ 
bing is of a different and higher order 
because the conditions are so widelv 
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lianlcr. This prohahU explains why the 
aM‘ran(‘ johhiny shop observes orrlinary 
inetliods and expresses little if any of 
ihai progressive spirit so vital to up- 
to-date ^lallu^arlu^in;,^ Therefore, the 
iflea man in a jobbing shop must be 
a diiTerent and liiKher type. He must 
have knowledge, broarl visii>n, sounder 
judgment, great discriminating pow'crs, 
pronounced originality and self-reliance, 
ami nuick, accurate dcci^iun. Neither 
time nor conditions admit of much ex¬ 
periment; while limited quantities re¬ 
duce margins of expenditure for cqttip- 
ment and changes. What he trif*s must 
l)e comparatively inexi)ensivo and work 
from the beginning or a h)ss is suf¬ 
fered ^'hich lakes all the profit. So 
peculiar indeed arc his conditions that 
11 manufacturing foundry man changing 
over to jobbing must forget much of his 
training and discard many of his prin¬ 
ciples. 

Making Bushings on End 

Another held too large to admit of 
Tiiore than a single illustration is that 
of arranging core prints. Suppose in 
small orders frequcnlh recurring a 
variety of 12 -iiich bushings ranging 
from a J/S-inch to 2 -indi cores and from 
1 -inch to 3 and 4-iiic)i outside «h.inieters. 
arc made. The diflFcrenlial in M 7 es oi 
both cores and outside dimettsions be¬ 
ing, say in eighths of an inch. Usually 
it is desired to pour them on end to 
keep the core straight and cent rail v 
located, molded flat and poured up¬ 
right. in open end flasks. 'I'liat neces¬ 
sitates a great number of «'ach sized 
imttcnis to accommodate the different 
sized cures, so the plan is offered of 
making all patterns with a ' .-inch dia¬ 
meter core print and using slip-over 
liners or bushings to give any diameter 
desired. This plan will work hut at a 
tremendous disadvantage so it is de¬ 
cided to use solid patterns witli de¬ 
tachable end prints, and mold and i)our 
on end. Perhaps this is because the 
shop has a jolt machine where the ram¬ 
ming can he done quickly and admir¬ 
ably. Despite the best efforts, cores 
get out of center due. somelimes, to 
slight shifts in the flask or the core 
prints and often to the cores mislocating 
more or less in closing the cope of the 
mold over them. Fig. 10 shows a cir¬ 
cular di.sk core ki-inch thick and having 
a center hole J-i-inch diameter. It aLso 
sIkavs a pattern for pin brass 12 inches 
lung with a p'-inch core print attached 
to bottom and disk core print attached 
to the top. Mold a pin brass from this 
pattern. Take a */i-inch round core 1-1 
inches long and set it in the drag print. 
Then slip a disk core over the top end 
of the round core and press it nearly 
into its own print and the last reason¬ 


able chance of the core coming out of 
center is avoided. If a •>' 4 -inch hole 
in the bushing is wanted, use a- > 4 -inch 
drag print and make the hole in the 
disk core also A 4 -inch instead of J/S-inch 
and similarly for any sized hushing with 
any sized core. These disk cores can 
be made cheaply from one or two gang 
core Iwxes. Tliey may be used on the 
bottom print by slipping them over the 
core in tamming up. 

At one time, nnnferrous alloys were 
chiefly one of two combinations, cop¬ 
per and tin or copper and zinc. We now 
have copper base alloys containing from 
2 to (1 eleiiuiits in wirlely varying pro¬ 
portions. Few l)rass foundries work the 
same alhn.s in the .same way and yet 



KIO. 10- .-i IS A DISK COUE WITH A HALF 
INCH HOLE IN THK eENTI-:!! li IS A 
SECTION OP IMN BRASS PATTERN WITH 
A J/J-INCH CORE PRINT AT THE 
B0TTO.M AND A- DISK CORE 
PRINT ATl’ACHED TO THE 
TOP 

many of tliem get clean metal and solid 
castings. As a final and conclusive test 
of the pouring temperature of phosphor 
bronze we could alw'ays rely safely on 
the appearance of the metal in the 
sprue head. Though able to judge well 
l>y color, viscosity, etc, yet we some¬ 
times were mistaken in these signs. 
Pouring molds ordinarily prepared, with 
the metal at too high temperature meant 
severe sand burning. Pouring too cold 
produced dull and shrunken castings. 
Wc early conceived the idea of pre¬ 
paring at least two molds for metal 
slightly high in temperature and set 
these molds at the head of the line. We 
then would pour these molds with 
the metal a trifle too hot and use the 
action of the sprue metal as a basis of 
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judgment to temper down for the re¬ 
maining molds. 

Brazing flangc.s smooth all over arc 
not easy to make even though the molds 
be perfect. Poured cold, they shrink 
and come out with a wavy surface. On 
flrst melting, hot metal develops much 
white powder (zinc oxide) which enters 
the mold in pouring and shows on the 
cope of the easting. By using yellow 
brass pipe or chips with copper, in- 
.stcad of zinc with copper, pleasing cast¬ 
ings result. However, the brass inciter 
is not always sure of the metals con¬ 
tained in yellow pipe or the proportions 
of zinc to copper. Pouring a second 
melting of virgin metals combined is a 
rather expensive solution. A cheaper 
1)1 an is to combine copper 72, zinc 2H 
and cast in pigs. Then use this pre¬ 
pared alloy along with virgin coi>per 
in the ratio of two parts copper one part 
alloy. This gives copper 86 , zinc 14 and 
results in sound castings, especially when 
Used w'ith gates from preceding heats. 

Oxide in Iron an Un¬ 
determined Question 

liy II. li. Diller 

Quiwtinn -Does iron oxide enter gra> 
iron melted in the cui)ola, and remain 
there becoming ctnulsilied? Would oxide 
1 ) 1 * more likely to he taken up by a mix¬ 
ture of pig iron with steel scrap? If 
the oxide is taken up hy the metal how 
i.s it possible to hold it in the presence 
of so much carbon and silicon? 

flnsivcr —Oxygen docs enter iron 
melted in the cupola if conditions are 
highly oxidizing. Whether this is taken 
up in the torin of oxide and held in 
that form, or whether the gas is simply 
occluded in the metal has not been 
detiiiitely proved. If the oxide is formed 
it no doubt docs remain in the iron 
for some time as all chemical action 
requires lime for its completion. Were 
the iron held at a high temperature for 
a sufliciciit length of time in a reducing 
or neutral atmosphere all oxygen prob¬ 
ably would be removed from it, certainly 
none would continue to exist as the 
oxiik. <fA.s it is. the air strikes the 
molten iron as it drops through the 
coke bed in the cupola, and if there is 
an excess of air, some of the iron as 
well as carbon, manganese and silicon 
arc oxidized. The oxides which arc not 
gase.s tend to go off in the slag. On 
the other hand if oxygen is occluded 
in the metal, it may be held there until 
the iron sets. Up to the present no 
method of generally acknowledged ac¬ 
curacy has been developed for determin¬ 
ing the amount of oxygen in iron. It 
has been shown that steel or small 
particles of iron such as borings will 
tend to oxidize in the cupola. 
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Manufacturing Chilled 
Iron Car Wheels - IV 

Different Types of CKillers Are Described 
and Methods of Annealing Fully Detailed 

BY H. E. DILLER 
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KFOklC following the prog¬ 
ress of the car wheel to the 
annealing pits, the chiller 
and its application in mold¬ 
ing .should be considered. The chill¬ 
er’s function is to draw the heat from 
the molten metal as rapidly as pos- 
.sihlc and as iron is a good conductor 
of heat, it is emplojed for the pur¬ 
pose. It is necessary to coat tin* 
Mirfate of the chiller which conle^ 
into contact with the molten iron, the 
double function of the coating being 
K’ preserve the life of the chiller and 
to give a better surface on tlie trcrid 
and flange of the wheel. One jnethod 
of coating employs a covering ol 
shellac. 'I'his is applied before tlic 
men go home at night. The chiller 
nvay be u.scd with no fiirHier Ircal- 
ment but sotne foundryinen use an 
additional coating of medium or light 
mineral oil before pii.tting it in the 
mold. At other foiiiulries no shellac 
is used hut the chills are coated with 


a mixture of lard oil and some pig¬ 
ment such ji'' iron oxide or coke 

dust. At oiir plant cylinder oil is 

sr.bstitiited for the lard oil and this 

is ihiniied with kerosene, as is also 
the lard oil mixture in the winter 
months. 

When hot ineial iiitr.r.s tlie mold 
and strikes the chiller, tlie coating in- 
Niantly is chapged into a reducing ga-. 
Mill lea\cs a thin dei>osit of carbon 
on the mold 'Ihe gMs causes a 

bubbling in ilie metal .as it rises in 
the mol<l and the ebiilitl<'n raiistv ili.- 
iron to carry up \Mtb it .ins pai- 

ti’les of sand wliieli may Jiave entered 
the mold. If this reaction were not 
present, dirt in the iron, when it 

rises to the top of the metal and is 

ilrawn to t!u side against the chiller 
would stick there because the metal 
would be cool and sluggish, ami 
would not have Iih* enough to carry 
the dint up with it. 'Phe use of the 

coating prc\ents moisture forming on 


the ehiller, thus reducing chill checks 
. 111(1 iprodueing a smoother tread. 

The metal from whioh the chiller 
is made also has an influence mpoii 
its hmgLli of life. A chiller luadt 
from soft, open-grained metal doe.* 
not last as long as one made from e 
closed-grained iron. For thi.s rea.son 
many foundries cast them from the 
same metal as that from w<hich they 
make the wheel-? while others modify 
thw: mixture somewhat. A reconi- 
ineiidcd p; oeediire is to cast the 
ehillers from the first tap of the 
eiiiiola, which is inferior for car 
wheels. (‘oiiiinon chillers made in 
this way will ]irodiire from 300 to 
f>00 wheels. 

.After ilie ehiller is cast it is carc- 
hilly iiiachined to diameter and pre¬ 
cautions must lie taken to see that 
it is a true circle. When it has been 
used for some lime, the diameter is 
likely to be increased due to wear 
or. tlu ‘.’irf.ice of the tread and 
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KIO. 3S—CONTRACnnO CHItUGBS HAVE THE INNEB riltCLE MADE OE EEHMEN18 WIIICU CAN UnOTHlCi UNUINIIBBED BT LATBKAt, PmSWB^ 
, UROE HOLES IN THIS CHOLER ARK CAST WITH SANK CONES—THE 8I.1IS ABB FORMED Bt SBEBIB 

OF ASBESTOS, 8IIELLACEO AND FIT INTO THE CORES 
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leapt fts liigiht as possible on account bi*o|cen. * Of. coursci after the chtller 
of the difficulty in handling: The tU is no longer in contact with the 
feet of heat oh this chiller is *thc uheel its further chiMing effect is 
same ns on a steel' tire. The action lost. Much thought and expert 




half. - way bcmcQi!' .'the ' 
larget than the portion'at 
of .the sections. This ptpbalbty;" 
caused by contraction of the - i 
causing tlie ends tp betid' inward' ; 
follow the coiitractiiig wiheel. 

Several patented conttacting clulferit 
have been brought. oat based on, ibC 
principle of a broken inner, ritfg. ;Iii . 
some cases the chiltcr is in a 
casting while in otl\ers it js ^mad'e n|i| 
of uri outside solid' Ting ifi * 
segments are fitted to/make up 
inner circle which co^fne's iit cohfipci 
with the casting. The . thed^ ;0|. 
these chillers holds that .'thd: shgt 
incuts, as illustrated in Figs. 32. and 
.M, arc free to expand wheg fhe, hot. 
metal strikes them, while -the .buter^ 
solid ring acquires heat riiuch left 
rapidly. The heat causes the 
nicnts to lengthen and' follow “Iftc 
casting which S'hrinks as sOOti*' as it 
sets. The expansion, or Tengtheiriiiig, 
of the segments, continues until 
ends of the segments come 
fenning a solid ring. Then the ^r 
tion becomes the same as though tht 
chiller were a solid circle; the cir¬ 
cumferential expansion of the seg¬ 
ments expands the ring and causjps 
ii to take the opposite direction from 
llie shrinking wheel. However, ih*' 
segmental chiller follows the con¬ 
tracting wheel for some time while 
the ccMTiimon, onc-picce, solid chillei 
tends to part from the wheel as soon 
as it is cast. The effect of con¬ 
traction in the wliecl may be reaU 
ized wJicn it is pointed out thot the 
chiller for a 33-iiich wheel is made 
with a 33k^ inch inside diameter. 

Fig. 33 gives the details of a con- 
ti acting chiller which is cast in one 
piece. The holes behind die slots 
are cast in, being formed by sand 
cores. The slots are made by thin 
sheets of asbestos paper which are 
>liellaced and then inserted in the 
cores that produce the slots. The 
rshestos sheets are 0.028 inches thick 
when shellaced and form a slot 0.025 
inches wide. A section of one.^ of 
the.se chillers is showp at the left 


gin. 84—BLOTS ABE MADE IN THE ASBESTOB-CUT CHIM.ER TO THE LEFT WITH THIN FLATE8 OK 
SHELLACED ASBE8T0B—THE SEOMENTS IN THE CHILLEK TO THE ItlHHT ARE 
LOOSE PIECES CAST INTO THE CONTAININOI RIN(] 

of heat is utilized to expand a steel inenlalion ha\e been devoted lo en¬ 
tire for shrinking it on a wlheol cen- deavoring to overcome these defecls 
ter. However, with the chiller the of the common one-piece chiller, 
expansion by heat is a disadvantage. A split chiller consisting of two 
As soon as the inolten ir<fll touches 
the chiller,, the inside layer tends lo 
expand while the outer layer is not 
immediately affected. This produces 
internal strains in the chiller and 
tends to shorten its life. The strains 
also have a tendency to warp' the 
chiller and cause it to become out 
of round. The heat continues to 
''Cause the chiller to expand, while ^the 
metql of the wheel from which.heat 
is being extracted begttwi to contract. $jemicircles was tried. It had the in Fig. 34, This chiller is similar to 
l%eee two reactions carry the wheel disadvantage of making wheels which the one known as the barr chHler« 
Bur^c uud the chiller in. opposite -Were not. circular. The portion of the The main difference in the tiyO chill* 

i8 ;..whoeL ^ tbe center of ,^the ebiiler, ers is that the section which » 



FIG. aS-CHJLLRRS ABE DISCARDED WHR.N THEY BECOME TOO LARUE -A GAGE 1ND1CATBB TO THE 
FOUNDRTMAN WHEN THIS P01.NT IS REACHED 




PIG. 33—PITS FOR ANNEALING 
THE WHEELS ARE SOMETIMES 
ARRANGED IN A CIRCUUR 
FORM AND ARE SERVED BY A 
JIB CRANE FIG. 37—WHEN THE 
PITS ARE LOCATED IN ROWS 
THE WHEELS ARE HANDLED BY 
ELECTRIC CRANES. OR BY AIR 
HOISTS CARRIED ON TROLLEYS 
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A^ a filler is tbo Pair'd to r 
readily -^en mado front the regular 
car-whecl iron, a foundry snaking car 
wheels can ndt ca&t barr chiller • 
and saw, it unless a fecial mix/ture 
is used in ;^e cupola. This has in¬ 
duced Some foundries to change from 
the, barr to the asbestos-cut type. 

Another chiller, which is designed 
with an inner ring made of seg^ 
mentSi is shown to the right in Fig. 
24, This is a paitcnted device in 
whidi the segments are made separ¬ 
ately and caait into a solid back which 
binds them together. 

I^e to the solid conistruction of 
the , common chiller, grea<t internal 
strains are set up in it Wlien a wheel 
is cast, and so its hfe is shortened on 
account of heat cracks, warping and 
breaking. Tlie construction of the 
.contracting chiller, allowing a freer 
movement of the inner cirde, nnakes 
it less subject to 'warpage and tends 
to preserve its true circular form. 
'J'he contracting chiller has a much 
longer life than the contmon chiller. 

However, the greatest objection to 
the use of the contracting chiller is 
the necessity for applying a filler to 
close the intertices between the seg¬ 
ments on the side against which the 
wheel is cast. Varnish is used for 
this purpose and when it is not prop¬ 
erly applied to the entire chilling 
surface, fins will form on the tread 
of the w'heel Cast against it. Such 
w'hecls then must be ground to re¬ 
move the fins. 

The filler, or varnish used on the 
chiller formerly was based on shellac, 
but isince the price of shellac has 





Fia. 38-WlllSKLS ARK CARRIKU BKTWERN TWO 
BANKS or PITS AND RAlSKD BY AIR HOISTS 

chiller were truer circle.s than wheels 
cast from the common chiller, espe¬ 
cially after both type.s had been used 
some time. The defects from chill 
cracks were shown to be less with 
the contracting chiller. The action 
of the segmental style in following 
the wheel as it contracted was found 
to give denser iitctal in the chilled 
portion of the tread and flange of the 
wiheel, but the gray-iron towards the 
center of the wheel was not noticc- 




ably aftected. This also 
Vsattme^'' irom ibe 

’ are. oast IfomVtfteso 
ohiH^rSi *the whed' from thev 
tifactihg chiller will be ‘ 
siualler than the one from tfte 
men type of the same inside, diam^r^^ 

The oKperiinents from which 
foregoing conclusions were rested, 
were made under idenitkal coitditioh^ * 
fqr the ditTerent typer of ohilfofjV 
"VV^ile one floor was poured into Oli^ ' 
style chiller another floor was beiilj|[;^;.' 
poured into another type of oh^lcf^. 
and the wheels from the two fldor^ 
were compared by drop test, iap^ 
measurement and inspection* of .. 

broken wheel, as well as service', 
tchts. ^ 

/f Different Type Chiller ' 

Wheels which have a double flange 
icquirc a type of chiller that differf; • 
from the single-flanged wtheel. obr 
vfously, it would be impossible td 
remove a circular chiller from tbp 
w heel when cast. One of these wbeels 
with the chiller used is illustrated in 
Kig. .'ll. The chiller is made of a 
solid periphery into which segments, 
aic fitted. These segiments lay 
against a ridge in one side of the ^ 
containing band and are free at 
other side. When the wheel is cast 
and lifted from the mold the seg*- ' 
meiits are free to fall out and re¬ 
lease the chiller from the casting. 

It has been mentioned, that as 
soon as the wheels are sliaken out 
they are carried from the molding . 
floors to the annealing department on 
the iliotwhecl cars. As has been 
stated, those usually run on narrow , 


advanced^ some foundries have sub¬ 
stituted rosin. The gum Is cut with 
alcohol and a filler, suoh as ordinary 
coke dust, is added to thicken it. 

usually is applied In tshe after¬ 
noon while the chillers are still warm 
their day’s, use. The liquid is 
well into the slots and all sur¬ 
plus Varnish is wiped from the chiller. 
Befor^ making the mold tlie follow¬ 
ing d;|ty, the face of the #htller :a 
oiled with a hilxture of machine oil 
and kerosene. 

ResulU of Experiments 

A ’.flfm which has experimented cx- 
tehstv^iy With, different chiHers found 
thgt the leofityaicthig; ohiller produces 
a . wheel ini wbklh the dh'ill was uni- 
^i^Vkround th^ entire drajMcrcnce, 

_• Wlth'/thc^' .use common 

. ■■'vnJdnticw'-Wf c.M- .inwh ^' 

:dhtt! /Wae;; ■ 

; ' ; a|m$..'' 
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section of the anneaiini^ departmenU 
throu^ which the tracks for the 
hot wheel cars extend is illustrated 
ih Fig, 38. Steel beams extend across 
the annealing room at right angles to 
tlie hot-wfieel track arid are so 
sjvaced that a beam is afbove each line 
* of ipits. The beams support trolleys 
which carry air hoists to lift the 
wheels from the cars. I'hcsc are 
spaced on the same centers as the 
cars in the train, so when one of 
them is stopped under a hoist all 
cars on the train are similarly lo¬ 
cated. To the right of this illustra¬ 
tion may he seen the rods used for 
scraping the sand from the hub of 
the wheel. 

Another system for pitting the 
wheels is illustrated in Fig. 37. By 
this method an operator in the cage 
of a traveling crane controls hooks 
which pick up and carry two wheels, 
one on each side of tlic crane. In 
this system a crane is required for 
each two lines of pits, but these lines 
may be made longer than in the 
other s^^sleni without appreciable 
disadvantage, for the cranes travel 
eon.sidcrably faster than a workman 
pushing the air hoi.st in the system 
first described. 

Like the molding floor, the anneal¬ 
ing department is sometimes laid 
out on the circular system. In such 


gage tracks which are laid along aw.- 
side of the foundry at right angles to 
the direction of the molding floors. 
The hot-W'hccl cars arc connected to 
each other in a manner similar lo 
the hotmolal trains and all move 
together. Thi.s speeds up the opera¬ 
tions connected with loading the 
wheels. The train is operated from 
a cage 'about half way from the end 
of the foundry to the annealing sec¬ 
tion. The*operator is ^ablc to judge 
the correct time to move the cars, 
which start off slowly, to give the 
workmen an oirportunity to release 
the wheels and get clear of the train. 

Commonly the floior of the anneal¬ 
ing department is raised above the 
level of the molding floor. This saves 
the expense of excavation. It also 
gives the workmen a better oppor¬ 
tunity to take hold of the wheels, 
especially when air hoists aic used. 
The hot-wheel train usually runs 
along the side of the annealing de- 
* partrnent on the foundry floor level. 
Sometimes tlie tnack extends into the 
annealing department cutting it into 
two sections. These itwo systems 
have the common merit of providing 
a long line of track where the cars 
may be placed so as to carry the 
w*'heels to tlie different pits. 






v'.&y 






i^scs the \^eels arc pitted withf jib 
cranes wbie^ swin^ across the pits, 
Fig, 36 
pantanent 
also utilizes 


;se arfc^‘cci.v'cre4^<>ver wfe; 


8«bd*tovhelipr lHkib4ain,ti>«V*4^lM^ h’o^^r^ JSife ;■ 



the molding department, a.s may be 
noted by the arrang-enient of the, 
flasks in the foreground. Two styles 
ot ihooks for holding the wheels may 
he noted, The wheels arc picked 
fiom the molds by hooks which take 
hold at the circumference, while they 
are placed in the pits with hooks that 
engage the hub. A hook ol the 
former style may be seen holding a 
wheel at the right of the illustration. 
The second type hook hangs on the 
•jib crane. 

The annealing pits are .steel liinki* 
lined wdth firebrick washed with clay. 
They are set a few inohes from each 
other and the intervening space is 
filled with brick in mortar or some 
ether heat resisting and insulating 
material. The pits are healed before 
the wheels are put in them either 
by wood fires, or by gas or oil. 
After the pits become heated no more 
heat is used to maintain the leinpcr- 
ature than is given off by the wheels 
which go into them, unless there is 
a shut down of part "or all of the 
foundry. 

The depth of the pit governs the 
Tiurnber of wnhecls wdiich it wdll hold. 
I'll is number varies considerably in 
the different foundries. Some found¬ 
ries have pits which do not hold 
more than 12 while the pits in other 
foundries will hold as many as 30 
wheels. However, the diameter of 


lly filling I scattered pits each day 
the temperature' is kept' more con¬ 
stant than if an entire section of ing is too irregular, the effect' -lOJly 


riea a record is kept, pf 
in the toip of the pit. If, 



then emptied on the same day. A 
common method for scheduling the 
work as it i.-^ placed in the pit and 
removed includes a diagram of the 
layout of the pit floor on a board. 
The locations of each i it i.s marked 
with a black circle and the date th«' 
pit is to be pulled is indicated on 
llic circle with chalk. 

Wheels are held in the pit four 
and, in .some cases, five days. They 


Wtt .4a^~MJCIlOSTBUCTygli; 6F THB OHAV-JKON PUTK OF A WHEKL BSt'ORK AN.\BALINO-MAG.M- 
FlgP 100 DIAMIGTSBS FIG. 43—SAME A3 FIG. 42, AFTER RBING ANNKALKU- - 
aom THR GRSATRR PBRCKNTAGB OF GRAPHITE 

th< pita is. practically Uie same in all then are taken out and allowed to 
foundries, Wng pnly aUgihtly larger stand on the cooling floor for one 
thuh ihi standard 334pck ^^heel.. The day. This is advisable because the 
object is,' to provide as little spare vyheels. as taken from the pits arc 
. .a^e as 'possible and-, yot to alllow, too hbt to toxich with the hands. 
atviiplO clearance to permit ■ ^c. .wheet The Wheel at the top of the pit on 
to be plated in lie pit without diffi- removal will have a tempenature 

¥> 0 - around 800 degrees Faihr; *and the 


II- MiriMMiTRUCrniRE OF TIIK CHlLLEIl SECTION OK H'HKKL BRFOUB ANNEALING—MASOIQ- ' 
FIED 10(1 m\MKTEU8 FIG. 43 -THE ANNEAL BREAKS DOWN THE COARSE ' *//■ , 

1’IIYST\LLINE STRIKTURB INTO FINER GRAINS 

pits wiab filled at the .s«imc time and be deteoted by she color of the, 

cn the wheel. The best pra<H^v.t 
causes a red oxide to form on. 
wheels. However, when thcM, 
wheels cool too (piickly 
tievelop a blue .scale. 

Aiine.(iling relieves the shrinkageV 
sliains and this formerly was thOttgllt 
to be the only function of this treat* ; 
mcn-t. In recent years a lar^e;, 
amount of investigation has ^eh caif* 
ried on to .study the. effect of anneal* ' 
ing on the structure of the iron. It C 
lias been determined that the anneal 
(iilargcs the ferrite crystals in the 
gray-iron portions hy precipitating 
part of the combined carbon as free'- 
or temper carbon. 'I’lhis soften.s the 
gray portion of the casting, but. ^e 
same effect is scarcely noticed in the,/ 
white, chilled iron which remains aK ' 
most as hanl after annealing as be¬ 
fore. The results .ns indicated by the 
study of the microscopic struetisro;' 
have been confirmed by brinell hard-, 
ness te.sLs. The tread of the wheel 
shows a brinell hardne.ss number •. 
ranging from 450 to 500, and the 
gray-iron section will have a hardnesiS 
pumiber ranging from 120 to 210, de¬ 
pending largely upon ohe anneal. 
IJeforc annealing, the gray iron may 
have a brinell number as high as 
300 while the number of the white 
iion seldom is lowered more than 
SO ipoints by the anneal. From this . 
it may be seen that the gray iron is 
more sensitive to variation in the 
anneal than is the w^hite iron. 

The microstructurc of the car , 
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wheel before and after annealing is 
.vhown ill Figs. 42 to 45, which arc 
nncrograi>lis magnified 100 diameters. 
Figs. 42 and 4J illusiratte the gray- 
iron section of the {ylatc of a normal 
wheel before and after annealing, re¬ 
spectively. It may be noted how the 
reinentite shown in the wihitc blotches 
in Fig. 42 has broken d<j\vn into 
pcarlite and graphite us ilhi'^trated iu 
Fig. 43. Similarly, ific effect of an¬ 
nealing the chilled-iron is slinwti in 
pigs. 44 and 45. The coarsely erj**- 
talinc structure ol the unanncalcd chill. 
Fig. 44, is refined to a finer sinictnic 
as iiiay be noted in Fig. 45. 

The length of lime of the anneal 
w'as dcfcrmined by experience year^' 
ago when praclic.illy nothing wm. 
knoiwn of the metallurgical side oi 
iron (onndiiig. 'I'his annealing periorl 
luirs been little changed, .'ilthoiigli 
.sfMiiething has been done in the v\ay 
of designing pits to carry the sm- 
plu.s heat from the bottom to tlvj 
top and so to equalize the tcm«i)er- 
ftlure of the dilTercnt parts of the 
pit. However, tests have been .started 
recently to determine whether it 
would be possible to .shorten the 
length of lime oi the anneal One 
method suggested is to iran.sfer the 
wheels to a secondary ])ii alter Miev 
have soaked in the first pit for about 
one day. A diagram i;l a leniper- 
atiirc curve taken at Hie huh of the. 
fourth wheel from the lop of a pit 
is .shown in Fig. 3W. 'Thi.s indicate.s 
that the wheel went into the pit at 
sligittly le^'S than lyOO degiees Fain. 
W'hich i.s the average tC'iJii)er:itnre at 
which wheels are pitted 'I'he wheel 
then cooled with coiiiiiaraiivc rapiditv 
to the region of 1300 degrees when 
the ciyoling gr.’idnallv liecaine slower. 
For several hours the teniiieratnie re- 
nained almost statumary around 12.50 
degrees. T:hi^ same slow rate of 
cooling would have loiitiiiiied 
throughout the rcniaindei of the an¬ 
neal if the wheels had been .illowed 
to stay in the pit, and after tliree 
more days the wheel would .still have 
been hotter than 800 degrees. This 
would have shown a <lrop in three 
days about equal to the drop m the 
first third of a day. However, after 
the wheels had soaked 1250 minutes, 
or s:lightly more than 20 hours, and 
were cooled to a teinperatnre below 
the recalcscencc point, the wheels 
were tran.sfcrrcd to a Sipccially de¬ 
signed secondary pit which allowed 
them to cool more quickly. More 
detailed data is being acquired on thi« 
method before it will be pronounced 
a successful procedure. 

From the pits the wheels arc taken 
to the clean in g.^toom. This depart¬ 


ment IS not elaborate in any car 
wheel foundry. The treads of the 
wheel.s u.sually need Huie attention 
and it is coniiparatively ea.sy to clean 
tin: sides of the wheels. Hotli hand 
cleaning and sandbla.sting arc used 
to remove .sand from the sides of the 
^^hceU. The sandblast niachiiie.s 
i-M-d all are ot similar design. 'I'Iil* 
prtH‘vdiire may host be described by 
leferring to Fig. 40 wliirh shows a 
will'll in the sandblast. wheel is 
lollcil inlii the compartment and the 
door Is clo.scd. 'Phr oi)crutor then 
iiiriis on the blast wliicri strike- tin* 
vvluil a.s it is revolved hy the two 
gioowd rollers in the floor, on wliieh 
II rest^ These rollei.‘< are moving 
I'oiilinnallx and attention need not 
l.e uneii to m-i whether llie wheel is 
ii\olviiig Aflrr llir blast has been 
upeialing lor approximately 10 sei- 
oniU, the opei’uor .shirts it otT ami 
I .'lists the door. A workman pulls 
(•III tile wheel and plaee.s it ready to.* 
the weighing o].«m alioii. wliile ai’Otlier 
lolls a seennd wheel into the sand¬ 
blast and closes tlie door The eom- 
jdele c\ele of operations is over in 
less th.iii a minute. 

\s lias been noted in describing 
the lOiPi'uiing chiller, the use oi tbi-i 
style cliiiie’ neees.sit.ales grinding the 
Head and llange to i eiiiov e fins. 
I'.veii with tile solid eliiller. a griiid- 
irg nMcIiini’ lreqiieiill> is reejuired 
to i.ike ofT little ^liilts and 1‘ifis on 
tlie fl.inge ( )iie ot tliese machines in 
I peratioM i> ilhisirati cl in Fig. -II. 

'I'lie abrasue wheel, sliown in tlie 
background turns cuntTiuiaIl> In its 
noitual jiositio'i the cai wheel does 
not touch tills ie\ol\iiig wheel C’on- 
lact is made by tin operatoi wlio 
iiU3ve.s till- wheel l(»rwar(l b\ |>ressing 
ilie lover on wliicli bis fool rests 
'I'he wheel is ^hiltid sulowm.-: hy the 
lever in tin nian’s left hand With 

his right hand he slowly revoKi^ ih,' 
wlieel. 

"^Phe com])lele opi-r.itions in the 
maiinfacliiie of tlie wheel lia\e been 
outlined, hut the whirls are ii.>t 
leady for .shiimieiil to the riislomer 
for they m ist first stand .i rigid in- 

sfHoction h}' a represeniati\o of the 
lailroad to whom they are lo be 

shipf>cd. Tiiese lest.s wdll be deseribed 
in a future article of this series. 


Britiflti Foundries Feel 
Automotive Drain 

The British molders’ strike of last 
autumn has had a singular sequel in 
the Staffordshire district, which is a 
great center for the manufacture of 
rolls and heavy mill machinery. In the 
heart of the iron works district at 
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Tipton, some of the largest automobile 
manufacturing coiTipanie.s have their 
headquarters and they are largely under 
the management of managers trained iu 
America. These concerns arc aiming 
at the largest possible mass production 
and, being short of molders, they have 
not hesitated to offer the men wages 
largely iu excess of those which foruici' 
the basis of the recent .settlement. The 
molders at the roll casting work.s are 
highly .skilled men able to earn about 
$1*).70 a w'cek. but iiueler the 1 beral 
lerm.s offered by the motor builders 
they are imw' able lo earn as much 
as ^35.46 a w'cek, and they have, ae- 
cordingly changed their employment. The 
roll founders arc not disposed at, pres 
eiit to outbid the mol.)r builders ainr 
as they have lost a number of tlicii 
ineii, the iiroiluction of heavy rolls ha; 
been reduced. 

Little Magnesite Imported 
Last Year 

The production of magnesite in United 
Slates in Td9 was about 30 per ceni 
less than iu 1918, hut nevertheless was 
greater than any ye^ar inior to 1917. 
The (jutpnt t)f crude magne.sile w^a.s re¬ 
ported hy the geological Mirvey to have 
hi'eii lo2,(KH) tons in 1919. It i.s lliouglit 
that the large ])ri)diK‘tioii should be .sai¬ 
ls factory and encouraging to domestic 
lirodueers, for even as late as June, 
1919, ii was expected that receipt.s of 
foreign niagiie.site would pructicalh ler- 
niinale the domestic industry. The iin 
ports were not received as expected and 
the demand for magnesite for refrac 
lories .ind ]»la.stic ware*: had to he sup- 
))lied from domestic sources. 

Toledo Brass Foundry 
Nears Completion 

The Nonferro Foundry & Pattern 
Co., 1391 West IhiiUTofl street, To¬ 
ledo, O., which recently was incor¬ 
porated, has a plant which it is equip¬ 
ping with machinery and tools for a 
complete foundry and pattern shop. The 
company expects to be in full operation 
soon, and will manufacture brass, bronze 
and altlffiiiiunn castings; wood and 
metal paltcrn.s. Officers nf the company 
arc: President and general manager, 
F. G. Simon; vice president, R. Kp- 
pich: treasurer, 11. J. Badhorn; .secre¬ 
tary. Jo.scph Huthcr, and assistant sec¬ 
retary, R. Rellingcr. P. A. Gaynor, 
former manager of service and sales 
for the Bryan Pa^tlern & Machine Co., 
Bryan. O., will hold a similar position 
with the company. 


The Independent Ppeumatic Tool Co, 
Chicago, has removed its Detroit office 
from the Davjd Whitney building \o 
the Garfield building. 



Heat Treatment Vital in Welding 

The Size, Shape, Weight and Material oi Which the Casting Is Com« 
posed Are Factors in Determining How High the 
Casting Should Be Preheated 

BY GEORGE B. MALONE 


HK knowledge and skill re¬ 
quired to weld castings in 
any kind of metal is one 
of llic mont important 
accomplishments a foundryman can 
possess today. In many cases it is 
possible to salvage an cx])ensive cast¬ 
ing; a practice and i)rf)ces.s unheard 
of a few years ago I hiring the war 
period, welding w'as practiced more 
extensively than ever before r>n ae 
count of the. abnormal demand for 
all kinds of castings. Millions of 
pounds of castings were salvaged by 
welding, and aeccipled by the govcni- 
menl inspectors as being perfect in 
every particular. The writer reipaire<l 
over 2.000,000 pieces in one of the 
large industrial t)1aiits. Tlie aggregate 
-aviiig of the company from these 
operations amounted to $ld,0t/0 a 
week. Many fnundrymen have yet to 
learn that a large proportion of the 
e«istings usually consigned to the 
scrap pile can he made commercially 
perfect by the welding process. 

A large eompany with which the 
writer is familiar, which manufactures 
pumps, w'ould not permit any of its 
castings to be welded until a few 
year.s ago. If a pump cylinder was 
slightly porous it was hrazz'd. If the 
brazing operator wa** lucky enough 
to save the cylinder it would be 
eainoiiflaged by painting, etc., and 
forwarded to the customer While the 
practice is common, i; is the writer’s 
Opinion that braz'ng S'liruld not be 
employed except f'^r making minor 
repairs to castings. In the first place, 
a microscopic examination will re¬ 
veal hair-line crack.s in brazed sec¬ 
tions, and, in the second pUce, all 
ihe time and labor spent in prepar¬ 
ing the casting for brazing will be 
lost if the job does not turn out 
satisfactorily. * 

Importance of Preltcaiing 

The proper way to repa’r a ca.sf- 
Mig, particularly a cylinder, is to pre¬ 
heat it and then weld it. The tem¬ 
perature to which any casting should 
.he preheated depends upon it? shape, 
.size, the ,purpo.se of the preheating 
ahd the metal of which the .piece is 

Ftom a paptr read 1l the Philadelphia conveotliw 
of the Aiii^ean Koundrymen'e usodathn. The 
.utUior, fleotae B. Malone. 1i connected with the 
Rayhnne steal CojiUda Bayonne. N. J, 


made. To illustrate the ditferenev 
in preheating temperatures, consider 
first a heavy piece of cast iron the 
shape of which .should not produce 
any contraction strains while cool 
iiig, . 111(1 then eonsider a light com¬ 
plicated casting like an antomohile 
cylinder In the hr.st case it is ovi 
dent that tlie purpose of prclic.-itiing 
Is to save gas and labor, and that the 
lirehcating temperature can he raised 
to .1 cherry red because tliere will 
l)e no danger of di.stortion or crack¬ 
ing, In the second case the condi¬ 
tions are entirely different, the pro 
heating must not he carried to so 
high a degree as to warp the cylin¬ 
der hut must be carried high enough 
to permit the ca.sting to contract with- 
nn1 cracking when cooling. 

Large Steel Castings 

In this case, the ariounl of gas 
saved by preheating is negligible In 
♦he first ca.se the tcmpcraltire may 
vary from 12')0 to 150(1 degrees I'a hr., 
while ill the second case it should not 
esceed 800 degrees Kahr. In other 
cases where the style or type of 
cylinder is quite simple a lower tem¬ 
perature is sulTicient. To attain the 
highest degree of efficiency, the de¬ 
gree of heat should he measured by 
some suitable recording instrument, 
tjreal care must be exercised in weld¬ 
ing hollow’ castings such as radiator 
castings, water hacks, etc. Tlifs type 
of casting must invariably be pre- 
heated. The only special instruetiors 
that, can he given in these ca.ses are 
that the welder use all precautions. 

Large steel caslings may he welded 
without preheating, where wear i.s 
not a factor. It is .preferable, how¬ 
ever, in all eases, particularly where 
iron or steel castings lie in a damp 
place, or where they are subjected 
to inten.se cold, that the}*^ he brought 
to the welding temperature .slowly. 
The reason for this is that as soon 
as the welding torch i.s applied to a 
cold ca.sting the chances for crystal¬ 
lization arc good and not only will 
a poor weld result but in a great 
many case.s the casting will be ren¬ 
dered unfit for use. 

The salvage of small castings by 
the welding process is something that 
Bhoutd receive more consideration 


from the foundrymen that it does 
at the present time. All foundries 
figure a certain percentage of lost 
castings. Thi.s loss can be reduced 
to a minimum and large saving.s made 
fmaiicially if the foundrymen will in¬ 
stall welding equipment. The foundry- 
man who has noT yet installed a 
w'clding outfit i.s as far b^ind the 
timc.s, ill the wTiter's opinion, a.s the 
printer who Is using an qld-'fashioned 
hand press.. 

(xreat care must be exorcised in re¬ 
pairing brass and bronze castings by 
the welding process. The following 
incident, which took place in a plant 
making p/i.stoks for trench w'arfare il¬ 
lustrates this point. The ,pi.stol grips 
were made of bronze. The maker 
was at his wit's end to know how to 
reclaim castings which contained 
‘‘•and h(j)es when received from the 
foundry. The writer wa .5 'consulted 
and upon visiting the plant found .that 
the tool department, which had charge 
of all welding operations, was using 
Tobin bronze on the job. When the 
grip.s werv polished they showed a 
bright yellow streak where the wold 
was made. The government inspec¬ 
tor would not pass them and hun¬ 
dreds had been rejected. The diffi¬ 
culty was overcome by using a weld¬ 
ing rod carrying a higher copper con- 
ten than the metal in the casting. 
After personally welding ten grips 
they were polished and placed before 
the iiispeclor who passed them. 

\\ hen it is desired to weld a cast¬ 
ing. a welding rod of the same, anal¬ 
ysis as the casting .should he used. 
Little difficulty will then be experi¬ 
enced in salvaging castings. This is 
particularly true in the ca*se of brats® 
or bronze castings which may have 
to be polibihed. They will show a 
different color at the weld if this 
precaution is not observed. 

- Welding Monel Metal 

Many foundrymen have experienced 
difficulty in welding mone‘1 metal 
castings. They are really not any 
harder to weld than the ordinary 
iron castings if the proper procedure 
is follow’ed. The analysis of monel 
metal shows a large nickel content 
and a nickel casting cannot be welded 
without preheating. On account 
the combination of conoer wUb 
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in monel metal it i$ apparent that 
the Cfistins must be brought to a 
rather high temperature, say 1600 -de¬ 
grees Fahr., ibcforc the weld is at¬ 
tempted. After the casting has been 
welded it should again be brought 
to approximately 1500 degrees Fahr., 
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and placed in hydrated lime to pre¬ 
vent any air from getting to it. 

Ill many cases the foundrymen will 
tell you that when the weld was made 
the casting looked sound but 10 min¬ 
utes afterward it was cracked. The 
reason for this is that proper care 
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was not taken with the casting after 
the -weld was made. It should have 
been allow'ed to cool slowly under 
a covening of hydrated lime -which is 
the best substance the writer is ac¬ 
quainted with and which he always 
uses for this purpose. 


How and Why in Brass Founding | 

By Charles Vickers | 




Qas Fittings Stand High 
Pressure Test • 

Can you please inform us in retjard 
to the jormula for ijas fittinpsf Can 
this alloy he made to retain a ivater 
pressure of 40 pounds per square inch, 
and can it he cast hy the ordinary meth- 
ods in use hy manufacturers of plumb¬ 
ers* supplies f 

Gas fittings are generally made of 
scrap metals because the price at which 
they arc sold docs noi permit the use 
of new metals. Yellow brass chips and 
yellow brass ingot are suitable material 
' for this class of brass eastings. How¬ 
ever, if a new mixture is desired, the 
• {onowing alloy will be suitable: Cop¬ 
per, 66 per cent; zinc, 30 per cent; lead, 
2.50 per cent, and tin, 1.50 per cent. 

Yellow brass of the above formula 
ought to withstand pre.ssures of 40 
pounds per square inch, provided it 
contains no alumimini as an impurity, 
and is cast free from zinc oxide. How¬ 
ever, it cannot be expected to with¬ 
stand 300 or 400 pout|4s per square inch 
pressure. A few castings might stand 
these pressures, but unless the alloy is 
handled very skillfully in melting, mold¬ 
ing and pouring, the production loss 
will be high due to failure under 
hydraulic pressure. 

The methods used by makers of 
plumbing goods arc correct for any 
alloy of yellow brass. Pour the metal 
strongly at a lively temperature, always 
keeping the heads filled. Needle vent 
the tops of flanges, and draw parting 
vents from all angles of the castings 
to the sides of the flask. 

Shrinkage Defects'^fin 
Aluminum Castings 

A'c hove sent for your information 
on aluminum steering wheel spider, of 
which we have had a number of rejec¬ 
tions on account of the blowholes which 
can be noted on the upper, polished 
' surfaces. Any suggestions you may see 
, fit to make regarding the cause of these 


defects, and ivhat must he done to avoid 
the same, will be greatly appreciated. 

All iii.«jpci'lion of the casting shows 
lh.ll one oC the arms is comparatively 
heavy, that it is bored out and the 
metal appears to he sound. The hub 
of the wheel is cored out and the walls 
are comparatively thin. The heavy .spoke 
is iirobahly the one on which the gate 
h' placed, because it it was not fed hy a 
rather large sprue or a riser, it would 
shrink \isihly, and the castings would 
he rejected in the foundry. It note¬ 
worthy that in the ca'^e of the sample 
sent, the spoke directly in line with the 
heavy spoke, tails to ^Ikjvv any of the 
“blowholes" visilde mi the two spokes 
al right angles to the hea\y niembe-r. 
All of these spokes are scp.iratcd by 

the thin lull) with the result that a 

risi r m- sprue mi the heavy spoke would 
not he able to supply metal to fied the 
shrinkage of the other spokes. 'The 

spoke that w'ould h.ive the best chance 
to he fed is the oii'- that forms a con¬ 
tinuation of the heavy spoke; the one 
opposite, and in the ca^c of thi.s sam¬ 
ple, that spoke is free irom defects. 

This leads ns to believe the dinitiilty 
is entirely one of shrinkage; aliitninurn 
shrinks differently to brass, the eutectic 
appears to collect in little pools, in cer¬ 
tain places and when it drains away to 
supply shrinkage at some lower point, 
.small globular cavities arc left under 
the congealed skin which arc revealed 
as blowholes when the .skin is cut away. 
VVe are as.suming that thi.s casting was 
made with the face in the cope, that 
the hill) core w-.as .set in the drag. 
If the molds can be rolled over after 
closing, so that they are cast face down, 
there will be no more trouble with these 
cavities on the finished side. If the 
core print is made long and tapering 
so the core will wedge itself in the 
print, it will hang. It would he neces¬ 
sary' to use a deeper'cope than at pres- 
(Ut'and this would give more pressure 
on the castings, which is needed. Alu¬ 
minum being one-third as heavy as 


brass leiiuires two-thirds higher cope to 
get the proper pressures. It would be 
advisable to try the elTect of a larger 
^pruc carried 3 inches higher first, and 
if this is not satisfactory it will be 
necessary to connect risers to each of 
the spokes to in.siirc their being properly 
fed, when the difficulty now experienced 
will be overcome. 


W tints High’Strength 
Aluminum Bronze 

Jl’e are making castings of aluntmtim 
hronj::e containing 10 per cent aluminum 
and obtain 56,000 pounds per square 
inch tensile strength, with 40 per cent 
elangatiun. ICe would like to learn 
it is possible to produce an alloy hav 
ing 80,000 pounds tensile with 52 per 
cent elongation, and if so how it 
made. fFc would also like to kno^v 
whether aluminum bronstc resist the 

action of acids in pickling tanks to such 
an extent that it might be considered a 
good acid-resisting alloy. 

There is no alloy of copper and alum¬ 
inum known, that in castings will pos- 
.sess a tensile of 80,000 pounds per 
square inch with over SO per cent 

elongation. The tensile strength of tho 
bronze now being made can be in¬ 
creased by the addition of iron to the 
mixture, but the elongation will be 

diminished. The strongest alloy 

aluminum bronze so far developed con¬ 
tains approximately 4 per cent iron, 10 
per cent' aluminum and the balance 
copper, .\lutninum bronze has a good 
reputation as an acid-resisting metal for 
use in pickling tanki. 

High Speed Bushing Heavy 
Duty Alloys 

We desire to learn which is the best 
alloy to use for bushings to be used w 
cmiucction with machinery running at 
high speed and undcr^xeavy load. We 
would like to know if a hard phosphor 
broHse or a highly leaded hronee is the 



best. Our si^ggestivn ts a bronze of 
the foHowing formula: Cop^per, 84 per 
cent; tin. 10 per cent; lead, 3 per cent; 
sine, 3 per cent. 

If the bushings *are to be carefttlly 
fitted to the shaft that is to run in them, 
a hard bronze would be more suitable 
than a leaded bronze, provided also that 
it can be properly lubricated. Under 
such circumstances a heat-treated alum¬ 
inum bronze carrying 10.50 per cent 
aluminum has given excellent service. 

If the bearing is poorly fitted, and as a 
consequence has to “conform” to the 
shaft, a leaded alloy should be used; 
a suitable one being Ex. B metal as 
follows: Copper, 76.80 per rent; tin, 
8.00 per cent; lead, 15.00 per cent, and 
phosphorus 0.2 per cent. For a well 
fitted bearing the mixture suggested in 
the query would be a good one to use. 
Elephant bronze would also be suitable; 
the alloy follows: Copper, 85 per cent; 
phosphor copper, 0.50 per cent; tin, 
10.50 per cent; zinc. 2.50 per cent, and 
lead, 1.50 per cent. 

Too Close a Sand Causes 
Blow Holes 

/Kt’ ore casting housings for auiomo- 
hilc starters and arc experiencing diffi- 
I'ultx ‘tvith hlozv hnles. iVill you kindly 
inform us if the use of a mixture of 
Sandusky sand with Neivport sand 
would prevent this bUneing, Wc use 
No. 12 aluminum- 

If the blowing is due to the use of 
too fine a sand, an admixture of a more 
open grade will remedy the trouble. 
Sand used fur molds for aluminum 
should be fine and yet open in texture 
so the gases can pass through the mold. 
If the gas is iin.ible to pass through 
the sand, it will pass through the alum¬ 
inum, and it will do this much more 
readily than in the case of the lieavirr 
metals. 

If when the sand is dried water soaks 
into it quickly, it is free venting, but 
if the water roils down the slope and 
runs away from the sand, the latter 
is too close and had better be dis- 
arded. If the sand is free venting and 
still causes’ blown castings, ifien it is 
cither being- worked too damp, or the 
molds are being rammed too hard. A 
combination of clayey sand, hard ram¬ 
ming and too much water will always 
cause trouble in molding operations. 

Charging .Britannili Metal 

We 9 re. making Stings of bntannia 
rnetal of the follotving composition: Tin, 
9$.% ,per cent; copper, 3.70 per cent, and 
antimony, 7.40 pet^ ce,nt. We melt in a 
phmbetgo crucibk and would like to be 
adpised as to the kept, manner of charge 
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ing the various metals into the crucible. 
AlsOj what flu.x should be usedf 
The best way to make the alloy would 
be by the use of a hardener, which is 
first produced as follows: Melt 37 
pounds of copixrr, in the crucible, or 
any part of 37 pounds according to the 
size of the crucible, but it must be 
remembered that the same divisor used 
for the copper must be applied to the 
antimony also. Supiwse the crucible 
will bold 250 pounds of metal. Melt 37 
pounds of copper and when thorougldy 
liquid commence adding 74 pounds of 
antimony. The latter imi.st be added to 
the copper gradually, with intervals of 
waiting as necessary to permit the metal 
to regain its lo.sl heat. When the an¬ 
timony is all added, there will be 111 
pounds of molten metal in the crucible. 
To this add an equal amount of tin, 
or 111 pounds, then pour the hardener 
into iiigot.s by dipping it out with a 
ladle. The hritannia is then conveniciit1> 
made by simplv melting together 77.80 
pounds of tin, with 22.20 pounds of 
hardener. By this method, a better al¬ 
loy will be produced. The various 
metal.s will Jje alloyed better, as they 
will bn more intimately mixed. For a 
flux use tallow or tallow and rosin, 
scattered on the molten surface. This 
will reduce the dross to a powiler 
which may be skimmed oft' without great 
los.s of metal. 

Recommends Types of 
Melting Furnaces 

IVc occasionally make a little brass 
zvork and have tried to melt the same 
on a forge, using a crucible and scrap 
brass. Wc desire to knozv if tor can 
improve upon this practice by rigging 
up a little cupola and melting the brass 
ZK’ith coke in the same manner as we 
melt cast ironf Also, wc sometimes 
make steel castings, but not in quantity 
to justify the expense of putting in an 
electric furnace. Can steel be melted 
satisfactorily in a cruciblef Wc zvould 
turn out about 4 fo».r a month. 

Melting brass on a forge is very un¬ 
satisfactory and .should be ab.indoiicd. 
A regular brass melting furnace of a 
size suitable to care for the work should 
be installed. Whether it is fired with 
oil, gas or coke will depend upon tvhich 
fuel is most convenient. It will not 
pay to attempt to build a brass fur¬ 
nace unless the details of construction 
arc thoroughly understood, as it will 
cost more to build than to purchase 
one. While brass can be melted in a 
cupola, .this method should never be 
adopted except under stress of circum¬ 
stances, as in the case of an extremely 
lar|^ casting. It is not feasible to melt 
brass hi contact with sulphur containing 


fuels, because it will cause liole«>j(o ■/ | 
appear in the castings. Steel c5istiiigS4‘ 
can be commercially produced frogi. ' j 
crucibles, and have been for many years* :>;' 
but the electric furnace is now pre- ’ ’ 
ferred. An oil-fired furnace of the ‘ 
Noble type, much used in Milwaukee, 
would be suitable for melting the steel 
in cruciblc.s. This furnace consists of 1s 
a rectangul.'ir hole in the ground lined 1 
with firebrick and connected to a stack. ’ 

Tt is covered Vith bungs of firebrick. 

The pan type of burner \> generally 
used. 


Aluminum Alloyi^ for ProB- ;l 

sure Work . - 

' . y' ‘J-i 

W d have experienced considerahk 1, i 
9iff iculty in tnaking aluminum casting^ '3 
to be used as floats in a machine used 
in making distilled zvater. The ' 

arc 6 inches long and 3 inches in diam* ’J 
etcr, zviih zoalls A-inch thick. They, are d 
cylindrical in form zvith one end dlosed,^'. 
and a Yx-inch hole through the Cenpet "‘I 
of the other, and they weigh 13 ounces. 

The difficulty zve experience is due to 
leakage, as the castings are subjected to 
4 pounds per square inch zoater prC'S'^ 
sure. We have used practically pure i 
(iluminum, also auto crank case scrap, 
but all the floats leaked, as the heavy 
zvater pressure appeared to force Me* J 
liquid through the zmlls of the castings. 

Jt has been suggested that we add gtiff 
iimony to harden the aluminum, ttni' 
clojse the pores. Any suggejFlion wwW - 
be appreciated. . 

Both pure aluminum and scrap 
inum are un suited as material froi fe ^ 
which to make castings to withstaim^ 
pressures. Pure ^uminum, meaning by^ 
this term commci*cial aluminum, is 
open in character to be used for \ | 
purpose and scrap aluminum is too un^ ''f\ 
certain in composition. For pressurie 4 
ca.stiiigs it is necessary to use an alloy | 
high in copper, as the copper hardens 'J 
the aluminum and closes its pores. An- 
tiinony is not suitable for this purpose,, 
for while it hardens copper, it does net 
act the same with aluminum, it is in 
ail undesirable addition to the light 
metal. For pressure castings of alum* 
innm an alloy of copper 12 per cent; *: 
aluminum 88 per cent finds considerable 
application. Owing to the high per¬ 
centage of copper it is slightly heavier 
than the regular No. 12 alloy containing 
8 per cent of copper, and as weight a^)- 
pears to be a factor with these castings, 
it would be well to try an alloy of 
copper, 2 per cent; magnesium, 2 per 
cent, and aliitninuin 96 per cent, which 
has proved successful as a pressure re- ' 
sisting aluminum alloy. It has the ad^ 
vantage of being of low specific gravity 
and would appear to be suitable. 




Electrical Melting of Alloys—-VI 

Electric Furnaces of the Indirect-Arc Type Have Proved Successful for Melt¬ 
ing Zinc Bearinsf Alloys When the Bath Is Agitated 
to Prevent Local Heating 


n OCAL ovcrlieutiii^ <»1 the 
charge ininiediatoly under ihe 
are litnit.s the eeuiiumical 
use of dircci-are electrie lur- 
naccs tc» alloys containing not much 
over 5 per cent zinc, as wa‘’ shown in 
previous articles. Likewise a similar, 
though less inien^c, i)verhcalinu ocnirs 
under the® arc of an indirect-arc fut- 
iiace. This liniil.s the economical u>e 
of the indirect-arc furnace to allo>s 
with not much over 15 per ecMit zine. 

Therefore, the types of electric ftir- 
nacc best suited to melting steel fail to 
solve the prohleir of melting yellow 
brass. The cause of this failure lies 

ill the fact that to get good thermal 
eflficiency heat must be supplied rapidly, 
sc rapidly, in tact, that conduction 

through the metal will not carry it 
away fast enough to prevent local over¬ 
heating near *such a concent rated and 
high-tomperaiure source oi heat a^ the 
electric arc. 

The trouble from local overheating 
could be overcome by adopting a dif^ 
ferciit tvpe of furnace to cut down the 
rate of hc.it input, or to supply a less 

cimceiitrated heat. If it is decided in 

employ the arc furnace, the rate at 
which heat may l)e distributed tfirinigh 
the charge must be increased vvilhoiu 
r\^ecreasing the rale of heat input, 
acveral workers were developing bras.s 
furnaces of the non-arcing type and, 
in order that all types might be tried, 
the bureau of mines took up the study 
of the arc furnace. 

Distf ihnliiiif the If cal 

The logical way to distrihutc the 
heat through the charge is to ;»tir the 
ir.etal. This .should i>vercomo the sur¬ 
face overheating due to hotter, and 
hence lighter, metal staying on lop of 
the melt. It is obviously casic*r to do 
‘ ihU in an indirect-arc than in a direct- 
arc type furnace where the arc is 
nearer to the metal. Since complicated 
construction iu the hot zone of an 
electric furnace means a furnace of 
low reliability, stirrers in the melt are 
useless. The lo^cat method for the 
avoidance of local overheating seemed 
to be to stir by moving the whole fur¬ 
nace, since such stirring can be done 
by means located wholly outside the 
furnace. 

Stassano*s first indirect-arc fur¬ 
naces (*) for melting steel were dc- 


BY H. W. GILLETT 

sigiu-d to give '.omc agitation of the 
bath. The luriiare hatl its upright 
axis at an augb witli the v'erlicat, so 
that hy turning ii around mechanically, 
a gyratory motion was set up. The 
arrangeiTunt of the fiiiiiaee is shown in 
I’ig. 1. Of the later Stassauo iiistall.i- 
tioiis some were made ‘''latiouarv and 
s*.me movable. 

The Weeks furnace is another 

ir.direct-.irc furnace sm * mounted as to 
lie capable of motion. It was designed 
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lor zinc smelling and was tested by 
llaiiseii (***) at the works of the Gen* 
cral i'dcciric Co., Scliciieetady, NT. Y.. 
in l‘I10. This furnace, slunvii in Lig 
2. is a cylinder laid oii its side, with 
two electrodes for single-phase ciirreiU, 
one extending through each end. The 
electrodes are held by supports separate 
from the fiiniacc shell and not moving 
with the shell The mouiitiiig of the 
liiiiiace on rollers was evidentK 
phiiiiicd to allow turning the furnace 
over frtim time to time so as to in¬ 
terchange roof and hearth to equalize 
wear on the refractories, rather than 

•StRRsnno. R.. U. H. 1'*lent TOlUOn: Application 
of ihf Electric Kiimuce to Slderurjsy. Tr»n«, tm. Elec- 
trnrhem. Soc., Vnl. J.'i, ISOO, p. 70. 

••Weekn. C. A., V. B. Patent 940511. 

***HHn.sen. A., Idertrlc Meltintt of Copper and 
BniM. IVnna. Am. Inst. Metali. Vol. 0, 1912, p. 110. 


h» keep it coiistantlv in motion. Two 
heats of copper vv(‘rc made in the fur¬ 
nace, operated stationary, but no brass 
was meked. The (iciieral Electric Co. 
then tried a stationary Stassano furnace 
lor brass. This was soon abandoned 
and a ditTerenl tvpe of furnace was 
.idopted. 

Xo trials of hra.ss melting in the 
moving form of Stassano furnace have 
been recorded Since none were made 
in the Weeks 1'urn,ice It ap]>ears that 
the idea of avoiding surface ovcrheatlnn 
through stirring a melt of brass by 
moving an indireet-arc funiacc while 
miming, Diiginated with the btire.'iu of 
mines 'Hie first experimental te.st of 
ibis i)rf)cess w'a.s made on Aug. 25, 
I‘M5, in the little .Ls-kilowatt, 125-pound 
rocking I'liriiacc shown in Fig. 3. This 
liirnace was designed to rock coii- 
iiiin.'illv while melting The electrodes 
wrie supjunied hv tin- end of the fur¬ 
nace. and nnA'ed with it. 

The furnace was rocked back and 
l<n‘ih by hand as soon as the charge 
started to melt. The motion at first 
was through a small angle, then 
through a gradually increasing one as 
the charge melted, till, when all the 
metal was melted the furnace was 

lucked as far each way as wa.s pos¬ 
sible without allowing the metal to 
run lip against the charging door. 

Rcjiiilis I nth Red Brass 

'fhe idea i)f stirring the metal 
worked out nicely If the furnace was 
l ot rocked, it acted just a.s other sta¬ 
tionary indircct-arc furnaces act, gen- 
ciating a high pressure of zinc vapor 
v^'hell yellow brass was melted, and 

showing a high metal loss. When it 
w as rocked properly, local overheating 
of the surface was avoided by the stir¬ 
ring, the furnace could be kept tight, 
Mid the metal losses were low. Yellow 
brass ingot was melted with 1 per cent 
loss. Manganese bronze chips that 

gave 7.2 per cent net loss in an oil- 
fired crucible, gave 3 per cent net loss 
ill the rocking furnace. Ingot con¬ 

taining 25 tier cent zinc gave O.S per 
cent loss, red bra# chips 1 per cent, 
red brass scrap 0.5 per cent, red brass 
ingot 0.2 per cent. 

The furnace ran on red brass, 
poured at about 1200 'degrees Cent, at 
the rate of 375 kilowatt hours per ton 
for 10-hour operation, and 325 for 24- 
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hour operation. The con- 
humption of graphite elec¬ 
trodes wa.s about- 3 pounds 
j)er ton. Not only was the 
inelal ]os.s practically a>> low 
UM it wa.s in electric crucible 
lift-out furnaces, but the 
power consuinption was 
cxtraordinarly low for so 
small a furnace. Washing 
the roof portion w'itli the 
metal absorbs the heat that 
in stationary furnace > is 
stored in the roof at a 
temperature higher, than that 
c»f the bath. Leak.ige of 
heat from the ronf is thus 
decreased. Internal healing 
of a charge is tlic niu'-t 
efficient way to heat it. and 
the rocking furtiace might 
he said to accomplish the 
enuivalent of internal heat¬ 
ing. cilice mtermitteiitly the 
charge is between the source 
of heat and practically all 
liic furnace wall. Ft ap- 
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F'rf; L!--TI[K WErK.S ZINf KTMtWCK W^S THE I'lOXEKll TO ADOPT THE 
ROTATINH PRINCIPLE 
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tached to the ends of ite 
furnace. Flexible le.ad$ and 
water hose allow the elec- ' 
trodes and water-cooled hold^ 
er.s to be moved back and ; 
forth to control the arc, and 
to be drawn hack out of ' 
harm's way while charging. -< 
The door which wa,s made 
rather large id allow rapid 
charging, i.s taken completely 
off the furnace by a small 
jib crane before charging, ll 
was decided that an attached 
door cither would be in the . 
way or would radiate heat 
to the discomfort of the 
operator while • charging. 
The pouring spout is locaterl 
beneath the door. The door 
need not be removed during 
pouring. Since the furnace 
can be rocked to any desired 
position the orifice can be 
turned uppermost for me¬ 
chanical charging from a 
charging bucket. The fur- 


peared that this typo offered 
one practical solntif»n of llu- pitiblcni o) 
finding an electric furnace that -vt/uld 
operate on yelk>\\ brass a** well as 
alloy.s low' ill zinc. Tjir<»iiyh ihc co* 
cperatioii of the Mclroit Kdis«)ii (‘o, 
Detroit, the bnican ol mllu•^ was able 
to carry the e\pcnincnt v\«)ik further 
This was done in a KIOO-ikmiiuI 21)0- 
kilowatt rocking inniace insiallcd at 
the plain of the Michigan Smelling 
Hefining 0>., J)etu>il. 'Phis Inniace 
was started on May '), IH17. It was 
tilted endwise, .is well as rocked, in 
irder to seeiiiT the m.iximum -tiiiiici 
The cxperiineiils have been ilescribed * 

f.oiK.' Mi'Iliiii/ Loss' 

The tests covered alloys containiiiui 
li<jin 0 to 30 per cent zinc and 0 to J.t 
ptr cent lead. The metal loss on itM) 
ions of different alloys averaged I 
per cent less than that on the identical 
amounts of the same alloys melted In 
coke-fired crucibles in the same plant. 
The alloys were found to be thoroughly 
mixed by the stirring action of the 
furnace. The 130()-pt>uud fi#nacc pf »- 
duced 3 to. 4 ton? of red hras.s, poured 
at n.SO degree^i Cent., with a pow’cr 
consumption of 335 kilowatt hours per 
Ion, on one .shift of 10 hours’ open 
tinn. If melted 0 ions at 260 kilowatt 
hour,s per ton on a 24-hour operation. 
t5oth of these sets of figures are ba^ed 
on operation imdci^ the handicap of 
foundry delays in. pouring, waiting for 

•Glltett, H. W,. tnd INtoadii, A. tk. Malting RnM 
til B Rorktng Electric Furnace. BulL 171, U. 8. Bur. 
Mlnca, 1918. A Roeklns Electric BnBs Fuma^. Jour. 
Ind. Rns. Chen.. Vol. 10, 1919, a. 469; rwindi|, 
V(rt. 46. 1918, p. 314: BntN World. VoL 14. 1019. 
p. 317: Mtt. a Cham. Bmi.. VoL 19. 1918, p. 693. 

H. W.. m bohr. L U.. tl. 8. Patent 
1301334, OWett. ff.W., 11. E. Patent 1301335. 


craiic.s, and the other usual causes. 

'Phe I'Mckiiig furn.'irc was patened(**) 
.iiid the patent'' assigned to the secre¬ 
tary ol the iiiieuor as trustee Free 
licenses to operate uiub i the patents 
arc granted on tlie rcconimendalion of 
the hnnau of mines A lircn.so w.is 
taken out Ir. the Detroit KIcctric b'ur- 
uace f'o, Detroit, v\liich li'is iiicorfio- 
r.itetl in it.s design the im])ro\cmeiit. 
that W'cre iinlicatcd by the tests of the 
i-\perimenlal furnace 

"Phe Detroit rocking furnace has been 
(bscrilnd b\ Si lobn (*) and is 



shown in Figs. .'i and 6. winch .sliow 
the general const ruction oi the fur¬ 
nace. It is a cylindrical drum, lying 
on its side, 'hut tilled a little in the 
.supporting gear-rings to cau.se a* greater 
stirring of the charge* The electrodes 
enter front the ends and arc supported 
and adjusted by holders and slides at* 

^t. John. U. Hre Datrolt Rocking Furnace for 
andBromc. Metal Ind.. V(d. 17. 1919. 

, 


iiace is rocked by a small 
electric motor and the nwersal of the 
motor is automatically controlled by elcr- 
trical contact. The change tn the angle of 
rocking, that is. the time interval at 
which the motor is reversed, is controlled 
by the position at which a pair of arms 
arc .set on the rocking controller, shown 
nearest the switchlioard in Fig, 5. 

Special Lining * 

The furnace is lined with a layer of 
coriniclite brick, a \cry refractory liricki 
higher in alumina (AI»OJ than ordi-' 
ii.ii-y firebrick. Next to this is 
intennediate layer of less refractory ■ 
firelirick chosen for its heal iuMilating 
properiie.s. The outer layer, next the 
shell, is of brick made from infusorial 
earth The 1-lon furnace ii^os graphite 
electrodes 4 inches in diameter, though 
.some iiistallatioux are now being made 
with .‘i-iiich clectrfides It takes 3t)0‘ 
kilowatt second^, single-phase, at about 
120 volts, and the furnace and trans¬ 
former together have a power fac^t 
of ahoin 85. ^ 

The first heat was taken from a Do¬ 
lt oit rocking furnace on Aug. 27, 1918, 
and ill the next 19 months 30 other 
furnaces of this make went into opera¬ 
tion and 1.^ were lieing installed. Ahom 
a third of these furnaces arc Iicing 
operated steadily on \ellow hras.$, the 
rest being in plaiU.s that operate them 
on varioiLS alloys, usually both red and 
yellow brass. 

As is the case with all other furnaces 
(he output and the power consumption 
per ton vary greatly with the con¬ 
tinuity of operation and the speed with 
w'hich charging and pouring is done. 
The accompanying table summarises 
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the performince of the I'toii furnace 
under various conditions. 

The power consumption per Ion (ri 
t»ietal, mostly red brass, at the Donny- 
Rino Co., Cliiraj?o, for the period Feb. 

1 to Sept. 1, 1919, was^^-H) -kilowatt 
hours. The furnaces were opcv.ited on 
both a 24-houV and a 10-hoiir basis dur¬ 
ing this lime. The metal was poured 
into ingot.s, and the operation of the 
furnace was thus not subject to such 
delays as waiting for molds. Rapid 
charging .iiid pouring were done. Kven 
better figures than those given in the 
table are rept>rted by St. John. (♦) The 
rocking furnaces at the Michigan 
Smelting & Refining Co. averaged 
kilowatt flours per ton on 6000 toil', 
of red brass and bronze. 

In one moiub\ operation on red 
brass in a jobbing shop the power con- 
.sumption on iiOO ions of ted brais 
avera.gcd aboiu *125 kilowatt hours per 
ton, DuriiiR this run the shop w.is 
not operated at full capacity and con¬ 
sequently the furnace wa> not forced. 
Little attention was paid to speed in 
pouring and charging, .so the furnac' 
averaged as long on idle time between 
lieats as the time recinired for ilw beat 
itaelf. Half the output was melted at 
around 375 kilowatt hoiir’i p»r ion, 
the higher figure for the loi.il ton¬ 
nage being due to badly delayid o|mi.i- 
tion while mtlting the other hall. 

Low metal losses aie ()blainc<l 
this furnace even on allox s high in 
«nc as the table shows ()ik ini er¬ 
ecting point is tli.it instead ni waiUiiLt 
till the heat is alnnw! r.v.d\ In !»'■ 
poured Iiefore adding /iiiv*. e\(i' nn 
60/40 brass made fruiv. new metal 
the zinc can be added at the slail m 
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the heat, with less delay and no greater 
metal ‘loss than when it is added at 
the end. 

In a test on some 30 heats of red 
brass at the Fort Motor Car Co., De¬ 
troit, half of which were melted in an 
open-flame oil furnace and half in the 
rocking furnace, the charges to both 
furnaces having the same composition, 
determinations of zinc and lead .showed 
an average of J .5.1 pi*r rent zinc and 
1..S4 per cent lead in metal from ih • 
open-flame furnace, and 4.05 per cent 
zinc and 105 pei cent lead in niei.il 
(he rocking furnace. 'Plic time 
s.'iving wa^ found in a metal loss com 
parisoii. made l»y weighing charge and 
product, ai another plant melting red 
bl"ls^ ill a rrirkiiig furnace ami in a 
ililTcreiii txpe nf open-(l:ime furnace. 

M cfallurqisi 

The met.illiirgist on one rolling mill 
states I bill IK) greater ditferenee in 
analysis has been found in the first 
and the last metal from a heat of 
60/40 bras.s poured from the rocking 
lurnace than miglil be evpteled fn)ni 
(liiplieate aiiali.ses of the same sample 
.d'liis indicates fh.it the metal is thm- 
( uglily niixeil. The degree ol ibor- 
riiglniess of mixing, is .iKj) indiial'il 
1»\ the analx SIS of the riist ingot poured 
fiorn the fir.st ladle of a be.’i of highlx 
baiUd bearing lu'oiize, whieli showed 
25.4“ per cent lead, and the analysis of 
the last ingot poured from the hnl 
ladle, which showed 25.25 iier e^ nt lead. 
The niialily of the prodm't has !)con 


*St. John, H M.. Mi’Hiiik ^nnrl>^^()u^ MpI.iIk and 
their Atlrtys In Ihr Klrrtrlr Kiinurc. Chrm. & .Ml-I 
Bus.. Vol. 22, 1!»20. p. MS 
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found rio 1)C' the same as^thg^t Irbm 
cokc-fired* crucibles. The .furnace can 
be drained thoroughly so that successive 
heats pf dilTereiii compositions, • cah be 
made. 

Of course, if the furnace has been 
used on a' seVies of runs on 60/40 
brass,cxam]>le, the lining will be 
imprcgjiated with condensed zinc, and 
il tlic next heal were. to be of pure 
copper for high conductivity castings, 
.some of the zinc might be vaporized 
again and driven into the copper. In 
changing from one alloy to a widely 
ililTereiit alloy which cannot tolerate 
seme of the components of the first, 
any hearth furnace should be given a 
suitable wash heat. However, all com¬ 
mon red and yellow mixtures ran be 
bandied one after the other withonl 
.seriou.s contamination. 

While heat is stored in the walks, the 
heat stored W'heii tlic metal i^ mellcd 
is at no higher tcmperalure than is ill.’ 
tbarge itself. Therefore, there is no 
txndcncy for the tcmperalure of the 
charge to rise after the current is shut 
off, as there is in furnaces whose roofs 
store much heal at a higher temper- 
rlurc than the chaigc. This allows a 
closer temperature control than is pos- 
.slble in any other type furnace save 
the induction furnace. 

, On .single-.shift operation the fur¬ 
nace is usually preheated half an hour 
before charging if the furnace has not 
been operated the previous day, but it 
is not necessary to do any night heat¬ 
ing. The time and power used in pre¬ 
heating arc, of course, incliidccl in the 
figures given in the table, and these 
figuri’s are base<l on the power as 
i; i ierrd on the primary side of the 
tians former. 

The furnace gi\es good working con¬ 
ditions, can be closed light to prevent 
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SnmfBMT oi Pmrianamitem of l«toa Detroit Elootrie Fomnco at Variotta Planta I 



Number 

Roun 




Per rent netit loss.' 




tons on 

furnace 

Output 


Pounds 

IneludlnR nonnetalUe 


Alloy 

Flm 

whteh Ogures 

operated per day 

KWH 

electrodes 

material In charRe 

Remarks 


are based 

per day 

tons 

per ton 

per ton 

Gross 

Net 


Redbnu 

Michigan Sneltlni A Keflnlng Co. 

178 

26 

9 

316 

3.5 

0.65 

MiKb oily bortagi in dmnm . 

Metal poand pt 1S60* C. 

Phoaphor bronce 

AliiiDlnum Manufacturaa. Ine. 

42 

0 

4 

330 

... 

. 

.... 









Pound in 8 ladles pei 
heat. 


IMbnis 

Hherwood Bnn Co. 

02 

9 

4 

340 

4 

.... 

.... 


1l«4 Bran 10% 

Denny-Rliie Co. 

ut 

24 

16 

270 

2% 

3.0 

0.70 

Zlne added as oUy yellow 

line 

Purteopper 

Wheelef Condemier Co. 

a? 

24 

9 

360 


0.34 


horlfiRS, 1600-lb. beata. 

Line Toitve, low—power In¬ 
put toe low maalng out¬ 
put low and power con- 
sumptioB hlRb 

2200-lb. beats 

All red bius bor- 

l>rnny-Rlne Co. 

(bt 

24 


240 

2»4 


.... 

Ingi 

Kedbnif 

Gen. Al. and Brasis MTr. Co. 

»4 

9% 


200 

3% 

0.44 

.... 

Metal poured at 1140* C. 

Bnu o( 18% line 

Mtehlcan Lubricator Co. 

;C7 

9 

5 

315 

3% 

3.5 

0.9 

KedbnM 

White A Bit). 

97 

10 


330 


.... 


00/40 

C. B. Bohn Fdy. 

14 

6 

4 

.325 


1.66 

1.03 


00/40 

Detroit Copper A Bnai Boll* 

84 

9 

6 

275 


.... 

0.9 

'#■ 

Ing Mini 

Detroit Copper A Brass BoU- 

(a| 

It) 

10 

250 

3% 


under 1% 


00/40 

Ine Mill! 









60/40 

Ciereland Bmii and Copper 


H 

6 

220 

2^4 

l.O 

.... 



Bolling Mills 









60/40 

Chaie Metal Works 

south) 

lU 

14 

240 

•.. 


1.02 


60/40 

Chase Metal Worka 

ITfl(h) 

K 

6% 

280 


.... 



ManeincM broDM 

OreRon Bimi Worka 

15 

u to a 

3% to 4 

270 


2.84 








(a) 

Average operation. 

(b) 

Test operation, 


egress f)f zinc fumes, and is cool in 
operation. In one plant using Iiotli 
fuel-fired and rocking furnaces, the 
locking furnaces were kept operating 
on some hot summer days when the 
operators of the fuel-fired furnace3 
would not work ou those furnaces. 
One plant’s figures show Ihe labor cos; 
per ton on the rocking furnace to he 
between .SO and ()0 per cent of lh.it 
on coke-fired cnicihles. Another plant 
figiires that its total melting costs have 
been cut 50 per cent by replacing coke- 
fired crucible furnaces by the rocking 
tlcclric furnace. 

Too little data is available on the 
smaller sizes to establish fully their 
possibilities and limitations. The first 
furnaces of the 1000-pound and 50t)- 
pound sizes have hut recently been in¬ 
stalled, and they have not been 


operated as yet up to full rapacit\. 

The .^(K)-iM)und furnace at the Hills- 
McCanna Co. operated to give foui 
heats, or 1 Jou, in eight liour'n uses 
about 38.^ kilowatt hour per ton im red 
Ijrass. On 14 heatN, the furnace only 
1 ting c»perated two or three heals on 
«»f the days, ihe po.ver couMinip- 
tion oil red brass was about 425 kilo¬ 
watt hours per ton. Thi- last heat*; oi 
the da> iiuiica!.* that the I'uriiact would 
melt at about .100 kilowatt luiui per 
ir>ii on 24-honr operation. 

The 1000-iK>uud furnace, at ihe 
Oregon llrass Works, operated to aver¬ 
age about five heats, or 2y* tons in 
light hours, ga\e an average powtr 
consumption of 350 kilowatt hiuirs per 
ton, on 60 heats of red brass, gun metal 
and leaded bronze. The la^t heats oi 
the day indicate that on 24-hotir oper¬ 


ation it would run at alxnit 250 kilo¬ 
watt hours per ion. 

On the score of metallurgical fit¬ 
ness, metal losses and general versatil¬ 
ity, ihi'. type of furnace i.s a distinct ^ 
advance over the direct-arc type. Its 

rcdiicid labor cost and metal losses, 
it^ elimination of crucible.^, and it*» 
lugh ihermal efticiency, make it show 
'•.uiiius over fuel-fired furnaces. Its 

ihennal dliciency in belter, under the 
sr.nie njiidiiioii' of operation than that 
of aii\ other type in use, save tlic in¬ 
duction furnace. This might be ex¬ 
pected from a theoretical point, since 
ih< iiuliiciion furnace generates heat in 
the metal itself, and the n^rlntig type 
shows the next closest approach to in¬ 
ternal heating. 

Because the furnace must l»e con» 
structed to allowr rockinj^, it is im- 
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Klti. 7--(]ENEliAL ASSEMBLY i)¥ THE DETROIT UOCKINU ELECTRIC BRASS FURNACB 


possible to put on a spare roof when 
the roo4 portion of the lining fails, 
as is done in both stationary direct 
and indirect arc furnaces. The lining 
in of course cooled as the charge 
washes it, so that its temperature at 
the end of a heat is not above the 
pouring temperature of the charge, and 
this protects the lining. If the fur¬ 
nace is held stationary when operating 
on bronze where rocking is not so 
essential to prevent loss, the roof por¬ 
tion of the lining may be badly dam¬ 
aged ill a few heats. This indicates 
that the rocking furnace should 'k; 
rocked, even on bronze. 

There is some tendency to erosion 
by the moving charge, but this is hut 
narked. Slight repairs to the refrac¬ 
tories may be made by turning the fur¬ 
nace so that the damaged part is at 
the bottom, then patching and heating 
the furnace to .set the patch while it 
h held in place by gravity. 

The lining life is usually about 350 
heats, although 600 heats arc often 
obtained, and 700 to 800 heats from a 
lining are not uncommon figures. Usu¬ 
ally only the inner course, that of 
corundite brick, needs replacement. The 
brick for this on the 1-ton size costs 
alxiut $100. Labor for relining is said 
to cost about $50. 

Care is of course necessary to keep 


the rocking control mechanism, gcar.'^, 
and bearings cleaned and lubricated, 
but, with reasonably careful treatment, 
the reliability of the furnace is good. 
Some of the first furnaces had tiouhlc 


with gears and bearings, but experience 
brought improvements in de.sign and in 
materials used which overcame this. 

Besides inability to quickly put on a 
new roof, there are some other draw- 
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backs to this type^ If the funitice is 
recked too far before the is 

sufficiently melted, ingEots of heavy 
scrap may be carried up so high that 
they fall on the electrodes and break 
them. This danger will be Made ap¬ 
parent by Fig. 4. That this danger 
can be overcome is shown by the low 
electrode consumption listed in the 
tabic. 

In operating on alloys high in zinc 
some zinc., usually condenses on the 
electrodes within the furnace wall. If 
this is allowed to freeze, it will cause 
the electrode to bind. Therefore, on 
single-shift operation on yellow brass, 
the electrodes should be puHed out of 
the walls and cleaned at night. The 
water cooling about the electrode should 
be so adjusted as to allow the elec¬ 
trode to run hot enough to keep the 


condensed zinc in a molten condition. 

The lurnace has another difficulty 
common to arc furnaces. When the 
charge contains a great proportion of 
oily borings the oil must be distilled 
out quite completely before starting 
the arc, since oil vapor is a noncon¬ 
ductor of electricity and the arc will 
rot hold steadily in such a vapor. 
Up to ^5 pounds of oil in a 1-ton 
charge will bum out at once if the 
oily borings are charged into hot 
furnace before the rest of the chime* 
This is also advisable in that 
serve as a cushion over the hMffth 
when the heavier material ia^ dtmiped 
in. A charge consisting entittly . of 
borings with 4 per pqM, of, 0 
of oil, involve a. feW 
to allow the oUsfe be ^ 

The most aeriov 9 , :<||«^^ 
fact that the l-tov furnace Uto 
300 Wowatt single-phase loatl 
makes it onsnited for veiy .tiRhftVgsen**- 
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Stations or low capacity trans-' 
' mission linet. Of courser two or three 
sets of arcs., each on a phase, could 
he used, hut such, a design w^ould com¬ 
plicate the furnace. By the use of 
suitable reactance, surges are minim- 
iied without bringing the power factor 
below about 85, and the furnaces have 
been an acceptable load to Ihc central 
stations to whose lines they are con¬ 
nected. Smelting and rchnitig plants 
offer a field for a furnace of more 
than a ton capacity, and a large two- 
phase furnace is being built for such 
use. 

Forty 1-ton, two 1000-pound and 
three 500-pound Detroit rocking fur¬ 
naces have been installed or ordered 
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nacc, made by the Booth Electric Fur¬ 
nace Co., Chicago, has no opening on 
circumference. It is charged 
through a door at one end which also 
carries the electrode and its support. 
It has a tap hole at the other end, 
carries current to the furnace by slid¬ 
ing contacts, and rotates the furnace 
instead of rocking it. The first heat 
was made in a Booth furnace on May 
17, 1919. The ftimucc \Nas of 250 
pounds capacity and was installed at 
Leitelt Bros., Chicago. Early a 500- 
pound Booth furnace went into opera¬ 
tion at the plant of the Cleveland Brass 
Mfg. Co., Cleveland. No other installa¬ 
tions are known to the writer to have 
been completed on March 1, 1920, but 



for melting brass. The prices f.o.b. 
Detroit of the Detroit Rocking fur¬ 
nace, including transformer;}, motor, 
switchlmard, meters and all other e(|uip- 
ment were quoted on Feb. 24, 1920, 
as follows500-pound size, $6500; 1000- 
pound size, $8,500; 1-ton size, $11,.500. 
Automatic electrode control is supplied 
at about $750 extra. The’ 1-ton size, 
in a iiosc-tilting type, is quoted .it 
$12,750. 

Two other furnace makers have re¬ 
cently put out furnaces of this type. 
Their points of difference are shown in 
Figs. 7, 8 and 9, which show respec¬ 
tively the design of the Detrmt rock¬ 
ing . furnace, the Booth rotaniig ftir- 
nace^ and the rocking furnaces made 
by the American Metallurgical Corp., 
nihidelphia. The J^SO^pound Booth 
furnace is also shown in Fig. 10. 

The Oietroit' furnace charges on the 
stde^ irocks hack and torth, and has its 
Icadii' fastened to the electrode 

the. cables. awih|^ as the 
(•) The '■ Booth fur- 


hence a rocking motiotf rather 
plete rotation seems to be 
The current, as in the Booth {uma^e, 
carried on sliding contacts. , « ’ 

No furnace of this make was* y|^t 
operation on March, 1920, but one ojf 
1000-pound capacity, wa.s being insfj^ed 
at the York Hardware dr Brass 'C04- ' 
York, Pa. 

Sliding contacts and complete rota- 
lion were both considered in the design ‘ 
of the rocking furnace by the bureau 
of mines. The first was not considered^ 
desirable, for while a current of 500 ^ 

KXX) amperes taken by a small furnace 
might readily be so carried, the carry-- 
ing on a sliding contact of the 20PQ..|a \' 
3000 amperes needed by a l-tonV?||^* • 
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it is Stated (♦♦) that 20 furnaces have 
licen sold. 

The furnace made by the American 
Metallurgical Corp. is said (**♦) to be 
patterned after the Weeks zinc furnace, 
but instead of the stationary electrodes 
supported outside the furnace, the sup¬ 
ports are attached to the furnace shell 
F.nd move with it. The furnace is de¬ 
signed to be kept in motion during melt¬ 
ing, and while termed a rotating fur¬ 
nace, it has “a system of automatic 
switches by which the drum can be 
retard to auy percentage of tho cir- 
cuatlereitce at the will of the operator.’* 
The charging door is on the side, and 

MiMiy, H. Y., VW. 18, ISSO, p. 107. 


nacc seemed less reliable than flexible 
leads with solidly fastened contacts, ll 
may be granted the furnace would look 
better without swinging cables^ but 
would not be likely to act better. Trou¬ 
ble would be experienced amid the dast 
and dirt of a foundry in keeping cleais 
the sliding contacts. 

In his later moving furnaces Stassano 
went to great pains to provide a con¬ 
struction which would replace the earlier 
sliding contacts by permanent soKd' 
tacts. (♦) 

Complete rotation seems unpromising^ 
because rocking too far in a laige 
rocking furnace, before the charge ia 

ou^riMi, ifet. ft mC 
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sufikiently melttJ has in the writers 
experience txsen synonymous with 
broken electrodes and much trouble 
on a normal charge. Charges of all 
borings, where the change is nut in 
large enough pieces to break the elec¬ 
trodes when they fall on them, do nv)t 
require as much care while rcKking the 
furnace. The 12>-pound laboratory 
rocking furnace did not require much 
care even when ingots were melted. 

H rocking or rotating is delayed on 
red brass till danger o£ electrode 
breakage' is past, the lining will have 
more severe punishment, as in such a 
proceeding it is cooled by the melt for 
a lesser time. The writer’s experi- 
ffntfe Qij^ yelUnv brass has bycii that 
Relaying rocking till the charge is sufii- 
ciently melted to allow full rotation 
fails to stir the charge soon enough 
to avoid surface overheating. Thi^ 
causes such excess zinc pressure that 
the funiace will not slay closed, and 
large metal loss is experienced. 

; Fortunately a l-lon Booth furnace is 
Ito be installed at the Michigan Smelt¬ 
ing & Refining Co., for comparison 
nvith the, four Detroit rtu-king furiiac»*-» 
khcrc, so a decisive answer to the (iiies- 
lion will ultimately he made. 

* The 250-pound Booth furnace gave 
jabout Che fdmilts to be expected from 
Jts similarity to the 12.vpouud rock¬ 
ing furnace. In a month’s operation 


on a 9-huur schedule 18 tons, mostly 
red brass, w'crc melted at 480 kilo- 
w'att hours per ton average. This 
amr>iinted to al)Out 1700 pounds in nine 
hours. Sumc days the pow^r consump¬ 
tion was as low as 400 kilowatt hours 
Iser tiHi. Metal losses were 0.8 per 
iciit cm red brass and 1,4 per cent 
<ai yellow brass, Klectrodc consump¬ 
tion was 4 iKjunds of graphite per ton. 
The power factcjr of the furnace it¬ 
self is 71 and of furnace plus trans¬ 
former 6d. This is below (he point 
usually allowed and generally entails a 
penally cm power bills. The 250-poand 
Booth furnace is understood to be 
t)riccd at about $3000, without traiis- 
fermer, primary switeli, etc., which 
would raise the cost to around $4000. 

One a.lvantage claimed for the 
Booth furnace is that it can he picked 
up bodily by a crane for direct pour¬ 
ing. This might he an advantage in 
small sizes, hut until it is actually 
tried out its value is unknow'ii. The 
avoidance of an opeciing in the cir¬ 
cumference of the furnace w'ould give 
more stability to the liiiiug and tend 
to increase lining life. If this could 
l)c done without involving electrode 
f»reakage it would he useful. However, 
it involves some difticulties in large 
fiiniacos due to the necessity of 
moiuiliiig tU'' electrode support on the 
only available point, llic‘ dc<or. 
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Whether the deviations from the 
locking furnace design, shown the 
later adaptations of the scheme of 
moving an indirect-arc furnace, arc 
improvements or not will be shown 
when the later forms have had real 
commercial tests on furnaces of rea¬ 
sonably large capacity. Whatever the 
final ctnlmdimetu of the rocking-fur- 
liace idea may he, it appears that the 
furnace in il.s prc.scnt form shows 
ability to melt both brass and bronze 
tconomicall)'. 

There arc at least 65 furnaces of 
this general type in use, or l)eing in¬ 
stalled for brass and bronze melting, 
with a total load of around 17,500 
kilovolt-ampcre.s. All other types of 
electric brasi furnaces in use or being 
installed are calculated tdl^avo a total 
load of around 15,000 kimolt-amperei. 
More than half of the total produotion 
of tlcctric brass is made in furnaces 
of the rocking type, although the other 
types which average much smaller out¬ 
put per furnace, outnumber them. 

The rockiug-type furnace is then, 
one of the .s<iIiitioiis of the brass- 
meliing problem. Other types of fur¬ 
naces which also ofi'er solutions of 
I be problem will next be discussed, 
rfter which the adaptability oi th-; 
various types to different pbinit condi¬ 
tions will be considered briefly and 
with regard to practical conditions. 


Standard Sizes for Shafting 


Rc^Oommends 

HE desirability for reducing 
the number of sizes of shaft¬ 
ing and in consequence, the 
number of i)arts, of power- 
transmission equipment that must be 
carried in stock long has been recog¬ 
nized. At the suggestion of the chair¬ 
man of the committee on war in¬ 
dustries readjiistnieiil of the Auierican 
Society of Mechanical Engineers, a 
committee was fornie<l to investigate the 
subject of the standardization of .shaft- 
'iiig sizes. 

This committee was confronted wdth 
two distinct but closely related prob¬ 
lems, viz., the standardization of the 
diameters of shafting used for the 
transmission of power; and the stand¬ 
ardization of the diameters of shafting 
used by machinery manufacturers in 
making up their product. 

A letter was sent to 36 of the largest 
manufacturers and dealers in trans¬ 
mission shafting asking for statistics on 
the consumption of each size of shaft¬ 
ing handled by them. Some 20 of the 
largest concerns furnished complete 
statements of sales over periods of 
time chosen by themselves. These data 
twere reduced by the committee to a 
' uniform basts of percentages and plot¬ 


ted in the form of a diagram. From 
the diagram, it was evident which of 
the sizes wet;e popular and generally 
sought. 

In the letter.s to tht*<c tirm.^ the com¬ 
mittee expressed the opinion that the 
custom of using .shafting tV inch under 
the unit size is so firmly established in 
this country that it would be unwi.se to 
attempt to adopt .sizes in even inches 

and fractions as standarrl. It also was 
poinled out that certain size.s stand out 
prominently a.s popular .size.s and that 
others are sold in relatively small 

quantities. It seemed quite feasible to 
select a series of standard sizes which 

won hi meet the popular demand and 
give a sufficient selection of sizes for 
general purposes and at the same time 
reduce the number of sizes now listed 
by the trade from some 50 or 60 down 
to 12 or 15. 

The committee decided to lay the 

plan before .some 225 large consumers 
of this material and invite their com¬ 
ment upon its desirability or feasibility 
and their advice as to the size interval 
between standard diameters which should 
be considered. In the case of machinery 
shafting the users were unanimous in 
their approval of the plan to standard¬ 


ize sizes, but recommendations as to 
size interval varied greatly. However, 
these recommendations, in so far as 
they were definite and specific enough, 
were tabulated and a diagram con¬ 
structed showing the relative popularity 
of the various size increments for each 
inch of diameter. The net result of 
the investigation wa.s to narrow down 
the .standard to 15 size.s. 

With these data accumulated and 
sifted down to usable form the com¬ 
mittee felt that it was in a position to 
present its information and preliminary 
deductions to representatives of other 
iiiterestcl organizations. 

Having completed the first part of 
the work the committee submitted a 
progress report to the council in which 
it recommended the adoption and ap¬ 
proval of the following lists of sizes 
as standard for the society: 

Transmission Shafting in inches: 

n, lA. Uh HI. 2ik, SA. HI. 3A. 
3U. 4Ar. 4)1. 5A. Ud Sll. 

Machinery Shafting: 

Size intervals extending to 2}4 inches 
by sixteenth inches; from 2^ inches 
to 4 inches, inclusive, by eighth inches; 
from 4 inches to 6 inches by quarter 
inches. This should simplify matters. 
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Standard Foundry Cost System-I 

Predetermined Rates Explained—Coat Plan Divided Into Sections — Routine oi 
Material Labor, Expense and Production Are the Four Divisions Consid* 
ered in This Article—Expense Account Numbers Tabulated 


X N PRESENTING this revi¬ 
sion of the original bulletin 
on the cost accounting sys¬ 
tem no attempt is made to 
provide for all possible forms used 
in handling the various lines of rout¬ 
ine of the general business operations. 
It is assumed that all companies have 
adequate tpurchasing and commercial 
accounting systems which would bring 
all purchases of materials, labor and 
expense items to certain prescribed 
ledger accounts, and that adequate 
invoicing methods are in vogue for 
sales. Only such documents as arc 
actually necessary for the accounting 
of the costs will be mentioned in this 
bulletin in order to simplify the vtre- 
sentatioii. 

Plan of the Sysii*m 

The plan of costs shown herewith is 
simple and is briefly outlined as follows; 

The scheme really corwlsts of three main titiises* 

First: 

The proper dUtrlbutins of pnrclwmes of ma¬ 
terial. labor and mlacollaneoiiii cxpeniie Itemn to 
certain proper control accowita subject to further 
BccmmtlnK by requisition, time cards, etc.^ to 
the proper cost accounts. 

Stcond: 

(a) The proper accountlUK of the use of ma- 
tcrlslB, labor, etc., to productive and expense 
orders, and the transfer of .same by summarized 
monthly journsl entries, to the cost eontrol ae- 
eoiintit. 

(b) Abio the transfer from the cost aecinints 
of metal and ovcrtiead accounts of the proper 
cost amoiints at predetermined rates to the work 
In process account by Jmimal entry 
Third: 

The compilation of costs of product, which, 
summarised for the month, cn'dlt the work In 
process and cbsrKe Bales cost by Journal entries. 

Before proceeding further it .should 
be perfectly clearly dchiicd in each 
mind the meaning of '‘predetermined 
rales.” 

In foundry co.stiiig particularly, the 
feature of predetermined rates is by 
far the greatest feature. Metal cost 
must he by pound of metal^poured; 
molding and core burden by percent¬ 
age on direct labor by each depart¬ 
ment; finishing cost by percentage on 
moidittg and core direct labor com¬ 
bined; annealing cost by pound on 
good castings, etc. 

But even though we find the actual 
cost of each of the preceding monthly, 
It is absolutely improper, unfair and 
really impossible to use the actual fig- 
urea of any one month or small group 
of months in the figuring of costs. 

Take, for instance, the cost of melt- 
iftg; tasi inonth operated smoothly 
with qo Tatars of any . great amount 
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This month quite a hit of brick repairs 
were necessary. Then suppose that next 
month sorrictliing went wrong with the 
blower and we had a very heavy cost 
of repairs in duinagc.s done the cupola. 
In open-hearth furnacc.<i this feature is 
very pronounceil, as .100 heats may slide 
along smoothly and then start troubles 
resulting finally in a complete tear 
down to the checkers. Or perhaps 
even the checkers are plugged up. The 
same applies in perhaps less extent in 
all the burdeii and pound cost accounts. 

ft is apparent, therefore, that no one 
nionth*.s cost can fairly be taken. Nor 

System Is Basic 

S£veral y^ars ago, the .^tncrican - 
3 Foundrymcn*s assocuition arranged ' 

S With C, li. Knoeppcl & Co., Inc., ^ 
industrial engineers, to compile a 
5 cost accounting sy.ftem applicable to 
= all classes of foundries. This was • 
s prepared after careful study, and 3 
► i 7ifas sold to members of the asso- 
cialion^ Us value to those who - 
n adopted the plan induced the asso- 
1 ciation to publish the details in JuU .= 
i- in the proceedings for 1919. Built -=- 
on broad general lines, the system L 
may be adapted with a little study - 
to the needs of practically any 
-i foundry regardless of its size or ; 

J the class of work handled. It fur- 
nishes a common method of analysis, 

^ which if generally adopted, will give t 
'3 assurance that castings may be 
^ bought and sold upon a sound basis J 
5 of actual cost plus a reasonable =. 

S profit- f 

even a small group of month.s. In 
fact, to be nearest safe, the average 
of a complete ye^r and even more 
should be taken as the rate to be used 
in both estimates and actual costs, for 
each of the divisions mentioned in the 
second paragrlph. 

Bear in mind, however, that the actual 
colt of ...egdi rate is found each month, 
and hi Sikh detail that steps can be 


taken to study and improve the oper- ^ 
ating methods in order to make the 
average or predetermined rate good. 

In fact, the constant goal should be 
to heat it and make money by so doing. 

Til melting cost, molding burden- 
ilirect labor and all sttch cost accounts 
distrilnited by percentage and pound 
rates, the basis should be afVived at 
!)y using figures of expense. The basis 
on which the expense is figured should 
be at least a year’s operation. Of 
coiir.se in starting new, this will be 
<li(ficult; but this should be the aim. 

Machine Hour Rates 

In arriving at the predetermined rate 
per hour of the molding burden-ma¬ 
chine hour, and the coremaking burden* 
machine hour, a little different pF0Ce» 
dure holds. Similarly to the preceding 
accounts, find as closely as possible the 
maintenance charges covering at least a 
year of all the machines the time of which . 
is to be charged for; that is, all in the 
molding department in otic group, and 
all ill the core in another group. Then 
arrive at the total power charge for 
each group. Finally, assemble the 
proper depreciation for each group. All 
three of these items will of course be 
figure<1 by each machine which enters 
into each group. 

Next, compute the total machine hours 
possible, whidi is the number of nor¬ 
mal working hours of your plant times 
the number of machines in each group. 
Then take 85 per cent of the total 
possible liours in each group as the 
basis of your rate. Finally divide the 
total cost for the period by the 85 ‘per 
rent of total possible hours, thereby 
arriving at the standarcr rate to use. ' 

In regular monthly working, it will 
be best to use the actually employeii 
machine hours as the basis of monthly 
costs, as shown by the cost statements; 

Cost Plan in Greater Detail 


In more detail, the cost scheme deals 
with the .subject as follows: The head¬ 
ings .shown are those which appear on 
the cost sheet whereon the cost of a 
casting or classes is figured. 


Direct tahor ta diai«ed to firadiidtOfi ortMl wAddi 
rkpioseill eftiier kidlvtd^l psttomi or disicB «l 
wwk. taw laBW' conaMs Wtlr oC nut VMdl U 
dlrcnly dianMAbls to tho isodiiet Hm " 

All other Ishbr onterW into pouhid dt 
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metftl piwred at the prMletprmlnod ratf. tha lial- 
aiire showinjt wheilier uin'rotlnit uver or oiNlar tlM- 
proper rate. 

Mvltiitiff l}urd4’n Dircrl labor Is aHsrmbled moMlil]? 

Ill (he muld.ne biirdi'ii aeeoutit, which acroiuit U 
rroditcil al rluM* of niuiith wlUi ttiu hiikniiiI of 
Imnlen reprcvcriU-il by the predetermined per- 
I'ciilaiie of the artujl (iirrrl tnold.ij^ labor Fur 
the month. 'Hie hilatire indlcales whether niteral- 
Inc oier or under tlio required rate. 

Molding Burdf*t-Mtu hinr fionr !s 

muntbly In tlie nioldn,! hurden-mBHi ne lomr a.- 
coiinl, ami ia eredilcd :it elos* iil nimilli nilli 
the amoiint represeiiled by the artiml ihiidIilt I’l 
niarblne hours eonMinied for \\% nio;ilh uti it>>- 
diirtlve work at the nrcdcLcrmlned nte p.M Imir 
nils predetermined rile is deslsiiwl t»i be ftfiurd 
on tbe hiabi ot a ion: ai^M^e riMt of itein-« libuwii 
In tlie cleiailcd drerlmns later, rivided by 
per rent of the tutul poa^ilble machine hour of 
tho equipment. 

Hie halaiice rema'iiiiij! Itidlcalos whether opmt- 
InR above or below th.‘ reiiiured rate. 

Core BtirdeH-Direci Labor Is assembled monthly 
and la treated atme as moldmR burden except 
that roro direct labor is tbe bads fnr prreeiitage. 
Core Bunsen-Machine Hour la operated for ma- 
rh'ue equipment for core deianlmeiit* exactly tbe 
same as for molding department. 

Molding Sand Expense 

Flask Expense—•nitii two costs will In most ca.'-.cs 
he a part of the middlng burden iiiui arc so 
shown here. But In ateel plants partinilarly. 
Uiey may be treated aa separate cinU. and are 
M arranged for In doUi led rxiiense rUsa lira t Ion. 
If BO. they will be entirely eliminated from the 
nolduqt hiirdoii, and a separate cost b'atement 
made for each. In this case the basis nf pre- 
sletermined rale for moldlns sand will be metal 
poured, and flask expense will bo on hwn\a of 
tnod caatlngB. 

Finishing Cost la aNsenibled monthly and la treated 
same as molding and core except tliai combined 
oioldlnK and core direct labor Is tbe basis fni 
pfireentofle. 

An eteeptlim to this Is in plants laiRe enough 
to treat direct operations In this department as 
direct labor, in which case Its own direct labor 
ctivged to production unSer; will become tbe 
ti.aais for diatr'biitlon of Us burden, same as In 
molding and core dopaitmcnta. 

/Innealing Cost la assembled monthly In an account 
of game nnmc, wrhiefa account Is credited with 
amount represented by number of pounds good 
rastUiRS at tlie iiredetermlncd rate per pound. 
The balance indicates whether operathig over or 
under tho required rate. 

It might bo stated .here that the real correct 
basis for this cn.'it should be tho weights of 
caatliigs annealed rather than the basts of total 
good castings produced. Hioso who will tally the 
castings annealed will get fur more acciiraln costa 
by 8u doing, as this eliminates castings nut an¬ 
nealed and brings in castings re oimcalcd as Ir 
often the case. 

jlctual Cost Sheet (also as estimate sheet) in 
order to assist In understanding the derails fol- 
lowing, It Is suggested that at this point, Imme¬ 
diately after reading the preceding pages, a study 
lie made of the actual cost Sheet data Showr 
tird.T Section V. "Cost Compllstlon.” Tills will 
4td very much In underatandlng the deUtlls lead¬ 
ing up to the costs and cost statements as shown. 

The presentation of the methods fol¬ 
lowing is divided into sections, each 
jection representing a particular phase. 

Section 1—Material Routine; Sec¬ 
tion II—-Labor Routine; Section III— 
Expense Routine; Section IV—Pro¬ 
duction Routine; Section V—Cost 
Compilation; Section VI—Journal En¬ 
tries; Section VII—Plant Investment 
Classification; Section VIII—Doprccia- 
tion; Section IX—General Ledger Ac¬ 
counts. 


S«ctl<m I 

Material Routine 

ATERIAL accounting presents 
particular difficulties due, prob¬ 
ably, to the fact that it deals with 
tangible things and that practically all 
iransactiofl are directly traceable as 
used for a particular purpose or as 
beneiBting a particular department. 

The material forim princtpally re- 
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quired for costkeoping purposes arc: 

1. Stock ledger (card or sheet). 

2. Material requisition. 

3. Material credit memorandum. 

1. Slock Ledger —The stock ledger 
should be a complete record of each 
item of material showing quantity re¬ 
quired, ordered, received and issued, and 
the unit and total value of .such ma¬ 
terial. 

Material accounts should he main¬ 
tained in the general ledger represent¬ 
ing at closing periods the value of ma¬ 
terials on hand supported by the details 
of the stock ledger sheets or cards, 
which form a detailed analysis of each 
control account. 

2. Material Kequistlions — Material 
withdrawn from stock must be ac¬ 
counted for in the following manner, 
all rc(iiiisition.s, etc., showing clearly the 
use of, and order number chargeable 
with the materials used: 

Melting Materials 

TfiP rumnre or nipuhi miurta, marie out dally by 
Ihi wfiglipr or 4ton'tikfe|H*r, give the quantity auil 
k.iiri of mpltlng and fuel matoriala used, and the 
aernunt iitiinben to be charged. From these reports 
the st<»rrs IcdgiT l.s iXMted anil thu unit prices 
thereon are noted on the furnacr reports and ths 
lunouiits derived. 

The furnace reports may then be sent to the cost 
department to serve as the basis for tbe chargei. 
each month, to the expense accounts Involved, or 
instead, cloasifled material requisitions may be made 
up monthly aod nent to the cost department. 

Min’ellaneous Materials 
^11 material not Included on the furnace report 
should be the subject of a material requisition made 
nut at the time of withdrawal of material frum 
stock llie eourer of the material requisition Is as 
outlined shove. The disposition of the requisition 
and tlie charges It rarrles will be treated of pres¬ 
ently. 

Kecozered Material 

Recou'rlcs of over-Iron. shot, spills, etc., should he 
shown on tho daily cupola or furnace report. 

3. Material Credit Afeworawdn—Mate¬ 
rial credit memoranda simply rever.se the 
charge made on material requisitions * 
and represent unused material being re¬ 
turned to .stock for which correspond¬ 
ing credit must be given. 

Nfft€:—\i for as possible all material should be 
kept In a neat orderly manner In well regulated stock 
moms. Otherwise. It Is exceedingly dlfflcult to enforce 
mpiisttion regulations. 

Also all issuances of material should be accounted 
fur with accuracy. Pig Imn, scrap, and all nu}erlali 
iihoiiid be carefully weighed; It Is little use to run 
A cost method on gtressed quantltiCB. 

Entering, Requisitions, Etc. 

As requisitions for materials used 
are received by cost department, they 
will be entered on stock ledger, and 
priced and extended at the unit values 
shown on stock ledger. 

Before filing under order numbers, 
the requisitions representing material 
drawn from each separate material con¬ 
trol account should be added each day, 
and the total withdrawals for each con¬ 
trol account entered on an accumulation 
sheet to run for the current month. 
The totals for the mon(h of this ac¬ 
cumulation sheet become the credits to 
the material control accounts in the 
monthly Journal entry of distribution of 
materials. The d^its of this entry are 
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to thu ««iious expense accounts as de¬ 
scribed later. 

Under “Expense Routine’* is de- 
.sciibed in greater detail the use of the 
expense ledger charge slip, which in a 
large measure is like a material requisi¬ 
tion, except that it charges material or 
.service charges direct from the purchase 
entry to the expense accounts. This 
covers a large class of charges of in¬ 
tangible and evasive nature which are 
not properly or safely run through 
regular stock material accounts subject 
to requisition. 


Section 11 
Labor Routine 

T ABOR accounting has two main 
clement.*;--payroll compilation and 
labor riisfrihiilion. Payroll compila¬ 
tion i.s comparatively simple, if the 
time hah been correctly reported and 
recorded. Payroll compilation is 
merely the weekly summarizing of the 
wage.s earned by each employe daily. 
Labor distribution is the correct ap- 
porlionnieiit of wages against produc¬ 
tion orders or classe.s (direct labor). 
The chief difficulty is in the incorrect 
reporting of applied time by the men, 
faulty counting or reporting by the 
ins-pcctors, incorrect scale reports and 
clerical errors by the timekeepers. As 
many .safeguard.s as practicable .should 
he adopted to iii.siire the correct re¬ 
porting of time, accurate counting and 
inspection report.** and accurate clerical 
operation in the transcription of data. 

The labor forms principally required 
for cost keeping purposes arc; 

1. Daily lime ticket. 

2. Payroll sheet. 

1. Daily Time Tickets —The time 
tickets should be used to report the 
time spent on the various kinds of 
work performed. Only one job, either 
direct or indirect, should be on one 
time ticket. This is so that the time 
ticket may he filed under its order num¬ 
ber, whereby the actual original entry 
becomes our cost entry. 

The time tickets should provide the 
following information: Order number, 
pattern number, name of operation or 
work performed, machine number on 
which work performed, quantity com¬ 
pleted, piece or hourly rate, elapsed time, 
wages earned, man number, and date. 

In keeping time it should and must 
be veriBed daily that the . tota} time 
represented by the time tickets ^reei 
al^olutely with that shown fay the in* 
and-out dock cards rung fay; cadi' man, 
which usually are. the regular wedUy 
cards. 

I 

The daily tiiUe tickuli are by 
order nutnbers after enliy on p^dll 
as described imtuedlately; flowing: 
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2. Pay Roll Sheet---tht pay roll 
sheet, a weekly sheet for each matii 
should perform two functions: 

.-—Colliite Uw piy of each man for week. 
Stcond:^o entiwr tbe tUno cards, that a eon- 
tfoUtog distribution is made ta bsiwcen direct 
and Indirect latoor for the purposie of 

(a) In the case or direct lalmr, rIvc im ttie 

anouiK for each drjnrtment as the 
hasis of (Mir journal eiitn\ and 

(b) In the case of indrect lahur tn eive us a 

total which be equalled by the 

total nf the indirect labor In the vari¬ 
ous monthly expense anti burden state- 
mentt as explnhicd later, end which will 
complete the journal entrj- of the ills- 
. trbutton ol labor. 

The payroll sheet, therefore, should 
be so arranged as to have columns ap¬ 
proximately as follows: 

Day of month 
Slip number 
Order Number 
Direct labor (main heading) 

Hours 

Amount 

Indirect labor (main heading) 
Hours 
Amount 

Total (main heading) 

Hours 

Amount 

Additions of bonus, etc., or deduc¬ 
tions of any nature will be made at 
close of week at bottom of sheet. 

It is important to fully understand 
at this point that direct labor is only 
that which may be directly charged to 
the product being manufactured—such 
as molding and coremaking labor. In 


We no.^ have our control figures of 
direct, indirect and total earnings for 
the month. The total direct for each 
department is our basis for transfer 
from pay roll account lo work in pro¬ 
cess, and also the basis for crediting 
the operating burden accounts with the 
proper amount of burden for each de¬ 
partment at the predetermined rates 
used, clnrging work in process. (See 
journal entries.) 

Section III 
Expense Routine 

E XPHNSE accounting deals with 
■ those disbursements which con¬ 
tribute to and are neccs.sary in con¬ 
nection with the production of salable 
merchandise l>iit which are not ap¬ 
parent or directly traceable in finished 
product; includes labor performed not 
directly traceable on the finished ar¬ 
ticles; includes expense, materials con¬ 
sumed ill the processes of production: 
includes all expenditures for main¬ 
tenance of property, buildings and 
equipment; also small tools and sup- 
plie.s, insurance, taxes, depreciation, 
power, heat and light. 

On account of the fact that the in¬ 
direct costs are applicable to the co.st 
of the product in various ways, a brief 
explanation of same i& here made: 


.some large foundries, especially steel, 
the fini.shing operations of chipping, 
grinding and the like better may be 
handled as direct labor, but never where 
only one part of it can be charged di¬ 
rectly to the product. Melting and an¬ 
nealing labor and the Hke are only 
chargeable to the product through a 
pound or percentage method; therefore,* 
this class of labor can only he classed 
as indirect labor. 

Labor Distribution 

As stated before, the distribution as 
between direct and indirect becomes our 
most valuable control of further entries. 
The making up of the expense and cost 
accounts described in Section III de¬ 
pends on the totals as shown herewith 
for proof of accuracy. 

There being a pay roll shcctiifor each 
man for week we have three points to 
Imndle to arrive at our proper results: 


Meltino Cost Is (fistr'biitfd on the bafllx of rnst per 
nniind of metal poured. It la evident that Uie 
niMntlfy nf metal uaed In pouring a mold, 
inrludln;: the coating Itself and all sprue la Uir 
forrert Iwfi's (kf the charge—at the pound rate— 
to that casting. 

Molditio Burden-Dirret l.nbor la distrlhiiled by 
rrrceniagi: on the direel mold'ng labor. th'n 
be'ng the most genenUly acrepted manner of dla- 
trlbiitlrig this expense. 

MoldiuQ Burden‘Machine Hour ia distributed or: 
the bas'a of predetermined cost per hnur, It being 
the iintural method tn charge for the uw of 
machine eanlpmenl on the basis of the time It 
Is used. 

Corf Burden-Direct f abor la on aamc basis aa 
moldng exeept, nf enurae. being on direct core- 
making labor. 

Core Burden-Machine Hour —Same Idea aa in 
molding. 

Molding Sand llrpense (If used separately from 
lieing a part of molding burden) Is distributed 
on the hnsla of metal poured. This Is on ae- 
enunt of I he fart that the contact of metal Is 
the regidntlng factor of dpatnictloo of sand, 
therefore total poured la the basis. 

Flask Erpense (If used) Is on the basis of cost 
p;>r pound of good castings produced. 

Finishing Cost Is distributed on buis of molding 
and core direct Ulror combined for (be ressoii 
that molding direct labor represents the "out¬ 
side” and the core direct labor the "Inalde" 
work necMsaiy to properly clean the naattaig. 
Hill therefore, alloeates greater Unlshing expense 
to eored eastlnp as Is proper. 

AnneoHng Cost is distributed on bails of good 


tfftie at total plant pay roU, add by 
adding ■achlnt (or draw off on recap sheet) 

(b) TM FOsM mm. 


(a) IbUl, pay Ikr waok. 

W ohm bo dom by producing departmenu 


' Ibk wwd — —___ —_ 

(walling,, iprtding. MW, tie,). Bila gUoa ua 
lha dM mwr for Vbk dwtinarU wbeic am 
fir Um nook mnd If the pay rolL 

IMiliWv w, ipltti 'll am. In awlia -at 
^ tiii jmM Mp ipB m % di^ii Nang- 
(Midi dmMM Montt. 

^vSSSlait tSf 


castings, as there Is the csliUng record of such 
basis. Howercr, If one will, the even more eor- 
KCt bails should be that of castings actually 
annealed, altboagh the basis of good castlngi ia 
near enough conoet In tbo majority of casai. 

The preceding appear in the compila¬ 
tion of any casting or class plant cost. 
The following are expenses which, after 
hefalg coflected are apportioned or splk 
down^ to toe grating expense accounts. 

AppaHhiud Expatses 
Power, Lfi^ ahd Riot Brponst la anpoitloiied 

to fba wriiw oiwultm uMfi a5 bwdn 




aig/;.jld .IMhist liktolk.;,(iaai^id^to yadT^S^wf' 


fflcnt. Mflered coniumptlnn la of towto' bf|fli"i a 
est'nates on basis of horaepover of mpto 
wattACc of lamps for light difliiiit, Door f|)!lliW.V.^t 
for J^eaitlig, etc., VC next best, and fbe ipjiito-'-> 

Paitetn F.ipenscs are apportlonrd to the moMfu 
and core burden accounts on the bsaia of ictoal 
b-‘nenfs received as explained in the dotaU dtira^ 
tlons. 

Gencro! Ti\ivn.re Is apportioned to the opfcailMl 
expense and burden accounts on the basis of tbo 
total labor cost, direct and Indirect, of oarit 
npftrat'n'; dcp.irtmeni. I*'0r Instance, the total 
direct labor pbn the total indirect labor cbiiKed’^ 
to capciiAC orders h) the molding departdiant 
would he Us bass: I. c.. such a per cent ol 
the gcncrnl eximrise w Its cost Is of the total 
of ail tbe departmenUi, ^ 

Misi cUaneous Uemj, are apportioned to tho opsmt- . 

Ing expense and burdtm accounts acrording to tha 
nature of the ileni—Sec under (iroup 8 follosrbig. 

All possible expense should be 
rliarped directly to one of the operating 
expense or burden accounts. Where im-^ j 
possible the general expense power, 
light and heat expense, etc., are to be 
used. 

The items entering into each of the , 
operating expense and burden accouAti,. 
and into the general accounts are 
clearly shown in the following pages. 

.All charges come from time tickets, re¬ 
quisitions, etc., all of which must bear 
the expense code order number to which , 
they belong. 

Certain charges which arc best made 
directly from the entry of a purchase 
arc handled by the expense ledger , 
charge slip, which shows date, account 
charged, amount of charge, date of 
invoice and description of what ia 
charged. An invoice for such material 
is charged in the purchase register to 
expense ledger account, showing there-, 
with the proper expense order mimbet.. 

An expense ledger charge slip is made 
out at the same time, which alip is 
the sire of the material requisition. This 
slip is sent to the cost department, who 
file it with proper ord^r number same 
as is done with a requisition. When 
costs are figured for month, the total 
of the expense ledger charge slips ap* 
pcaring in the various cost .statements 
must egual the total of the expense 
ledger column in the purchase register 
for the same month. This is explained 
further under Cost Compilation. 

If any foundry installing their meth¬ 
ods are only a unit of a larger business,, 
some method will necessarily be re¬ 
quired to get charges for service to the 
foundry accounts in a manner to be 
checked up in some such manner as if 
the foundry department were a separate 
business. 

Expense and Burden Accounts 

In order to have an analysis of what 
makes up each expense and burden ac¬ 
count for purpose of constant diopk 
on the expen(litures of money, there 
follows a set of analytical expense or¬ 
ders, grouped m the necessary divisions 
or cost figuring. 

The items shown miy be changed to 
suit any plant; may be increased or de-« 
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creased in number; but under no cir¬ 
cumstances should any foundry attempt 
to do business without a fairly complete 
analysis along the lines shown. 

These expenses are grouped as has 
been previoujfly shown, but for refer¬ 
ence are as follows: 

Group 1—McUing Cost; Group 2— 
Molding Hurdcii—Direct Labor; Group 
3—Molding Burden — Machine Hour; 
Group 4—^Corc Burden—Direct Labor; 
Group 5—Gore Burden—Machine Hour; 
Group 6--Finishing Cost; Group 7— 
Annealing Cost; tiroup 8—Apportioned 
Kxpenses: (a) Power, light and heat, 
(b) Pattern expenses, (c) General ex¬ 
pense, (d) Miscellaneous items; Group 
Administrative Expense; timup 10— 
Selling Expense. 

UBOR MELTING EXPENSES GROUP 1 

lot— FOREMEN AND AKHlSTANi'S. 

All *010111118 paid for mrvlcfs of Kfi»»*ral <if 
Btipmlslnit fornnan. 

Id2--^TIMEKBKPF.RR AND OTUKII (LEUKM. 

Kalarles or wasea of lltni'kerpcrx or other clerkii 
located In thia department; incliidi's, also, pni- 
rata ammmt of aalarlea w wauw raid to time 
kcepen or other clerks amiiw this and aiiolhrr 
department. 

103 1INL0AD1NU MKLTINU MATKKIALS. 

Wngea paid for imlnading rant or bnaU eun- 
talrilnic moltltw’ materials If a short term or 
normal supply. If exceptional iiiiantltlRs arc 
obtained for long term stumgc, the 1.ih«r ex¬ 
pense ahould l)e aihled to the iinniee cost os 
are frelKht chanies and dlHhurscmnils ehareed 
arrardlnely. 

1U4--C1JP0U OH rilKNAn? LOADERS. 

Wages paid men for ln.(iliiiK cuiiolaM and oil 
furnaces and open-heart h Htcel fnruaers, also 
melten at small pots for making enielble steel. 
t05 -RU!VAT0R AND CRANEMEN. 

Wages paid fur operating ol('vati>r> ami rranrs 
In eoiiiiertlun with handl'iig ineltmi; iialerlals. 
KMK RKK.\K1N'G SCRAP. 

Wages paid for brcaklrig up 4iTap or othenil.se 
preparing scrap for use in eupola or fiiniare 

107- IIANDLINO SLAG 

Wages paid for hatnlllng and ri'nioval of alag. 
collecting mer-lron, alint, spills, etc. 

108- TEHTI.\n MAmUALN AND PUiiIM;(;T. 

All amounts imid laboratory emp'oyvs engaged 
In analysis and test of melting materials and 
foundry product. 

109 - MKI.TT\0 MATERIALS STOKK.S LABOR. 

Wages of men engaged lii mnvlni' melting ma¬ 
terials from Aorage an'M to charging pl.itform, 
exeejiilng services of eleutor and crane men 

nO-XirKNEtlS AND ArriDENT KEMKK. 

Wages paid to employes aluent on account of 
sickness or aceliUml. Allowance must be ap 
proved by Superlnteiidciit. 

HI -GENERAL LABOR 

Wages- paid to miscellaneous gnieral labor not 
provided for in this dassltlcatlon. 

112 . 

11.3 -. 

MAINTENANCE OP PROPERTY 

121" BUILDINGS. 

Labor and material nved in rciniring or par 
tlally reneaing buildings ur strnciutvs 
122—eUPOUB OR KIIUNACBS. 

Ubor and material used in repa'rltig or partially 
renewing rupnlos and funiaccs, atso ilieir eunip- 
ment for draft and circulation of air, as well 
as foundations. 

123 CONVERTERS. 

Labor and material used In repairing or p.irtlally 
renewing ronverten. 

124 ELEVATORS, CRANES AND CONVEYORS. 

Labor and material used In repairing or par¬ 
tially nmeuing elevators, cranes, conveyors, 
liiuwfe: tul'lei, ete. 

125 - El/RCTRICAL APFAUATUS. 

Labor anil material used In repa r.iig or partially 
renewing all electrical apparatus. 

128—PIPE AND POWER LINES. 

LbIhw and material tised In repairing nr par¬ 
tially renewing all piping, plumbing and elec¬ 
trical wiring Inside of buildings, including 
drainage and sewer pipes, water, gas. air and 
oU pipes and their flUlngs: cables and wires 
for power and lighting circuits, liieludlog wiring 
derlcei. 

127—PUTFORM AND STAIRWAYS. 

Labor and material used In mimlrliig or par¬ 
tially renewing charging platform and stairway. 


12K . 

1211 . 

.. 

SUPPLIES 

111 ALU.MI.\UM 

142-HUUK. 

M.'i-rL\Y. 

141 COKE. 

14o- KLECTROUES 
14(1- FUEL OIL. 

147 LIME. 

118—LIME-STONE. 

Self-expUualory 
144* LINING M.\TBH1AL.S 

All mlhiTllaneoiis lining materials o. tin 

upkeep of ladles, stoppers, s|)nlJt^, ete 
ITiO- SAND. 

Self-explanatory. 

151 MLSCKl.LANKO-US SLTPLIES. 

Mlsccll 4 i)eou.t materials not oilierw.!.M provided 
for In Uiis clBSS}fleatlon. 
irv.! LABOR\TOUY EXPENSE. 

Expoiiditiires In coiiiiecliori ultli the laboratory 
ntber tliuii saliirb'*) or viago ablrb .in: rbarge- 
able to \fCOUllt No. lOH 
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MOLDING BURDEN—DIRECT LABOR 

2tn—FOREMEN AND ASSI.STANTS. 

All amounts paid fo' services of geiienil nr 
supcnlslng foremen. 

202 TIMEKEEPERS AND OTHER CLERKS. 

Salaries or wages of tlniekei'pe.rs or otliei rlerka 
located III this departniHil; includes, nlso |iro- 
rata amount uf salaries pabi to timekeepers or 
tdlier clerks serving this and another depart 
ment. 

203 CLITING SAND AND PREPARING FLOORS. 

Wages paid for rutting ><. 111(1 nml otberoisc 
preparing tli« flcKirs for molders. 

204 tLOSING .\ND CLAMPING .MOLDS. 

Wages paid for all labor engaged In closing and 
cl.implng niolda. 

205 DKk INU MOLDS. 

Wages o' Dim operating drying oven.s In coinicc- 
tiiai wttb (b'y-.>iaii(l molding. ImiiIi Jl mg liie 
(ivent .I'M' drying the ri.niid 
2»Mi IM’NNEU U PS. 

Wages of men engaged in ninkliig ninncr ciipv 
or boxes*. 

207 RROKE.N MOLDS. 

Wages of men engaged jii repairing iuid nnbdi- 
Ing broken molds. 

2(»S CMIKYI.NG PATfEHNS \ND FLASKS. 

Wiigca of men engaged In earning putlcnis and 
n.iak.v to and from storage. 

209 POURING. 

Wages of men engaged In work of pouring 

210 SHAKLNG OUT. 

Wages of men engaged In shaking nut eastliiRs 

211 -TAKING OUT REFUSE AND SCRAP. 

Amoiiuls paid Lr taking out aiut disposing of 
refuse and delivery' of scrap 

212 CLEANING AND SWEEPING. 

Amounts paid for services In sweeulng, raking 
nr otherwise cleaning the department. 

213—CRANE OPKltATOU. 

Wages paid for senlre.s of crsmetiieii In the de¬ 
partment urierations. 
ill IDLE TIME 

Wages paid men for Idle nr iinapplled time, 
and reason for ilie rhiirgc must aiuays be given. 
Does not Include allowniires for siekiiess or 
aecideut. 

215 SICKNESS AND ACCIDENT RELIEF. 

Wages paid to eni|iloyes absent on aeenimt of 
sickness or nccldrnt. Allnwarieev must be ap 
proved by the Superintendent. 

21d PATTERN STORIGE LABOR. 

Wages of men engaged in receiving, .storing am) 
laying out patterns and core-boxes 
217 EXPENSE DUE TO KHHOttS AND DEFECTS. 
Exiienses or lo.sscs due to cirors of depurtnient 
employes whether meriianira] or elerleat, as for 
exainrile; brt*akage. spoilage, mlspliU'cmetit or 
careless shop work of any kind. 

•21S - Gk:NKR.\L LAIUIR. 

Wages paid to misn'llaneiiiix general l.itiiir mil 
provided for in th s elaisinciiTliJii 

219 . 

220 . 

MAINTENANCE AND SUPPLIES. 

221 BUILIM.NGS. 

Ulmr and material used In repairing or par 

Hally renewing buildings or structures. 

222 MOLDING MACINNGN. fOmlt If Martiln« Rate 

IIKed.) 

UlHir and materials used In repairing or par¬ 

tially renewing all molding machines other than 
Jairing. 

223-JARRIN(1. M.iCniNR8. fOmlt if Madilnr Rate 
used.) 

Labor and material used' In repairing or par- 
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tiaJly roiewliig all Jarring madilnei. 

224 - AIR HDtSTS. 

Labor and material used In repairing or par* 

Ually renewing all ilf bolsts. 

225-CRANE8. 

Labor and material used In repairing or par¬ 
tially renewing all cranes. 

2211 -ELECTRICAL APPARTUS, 

Ubor and material used In repairing or pat- 

tlonally renewing all eleetrleal apparatus. 

227- RHOP FIXTURES. 

Ubor and material used in repairing or par¬ 

tially renewing all shop fixtures such as benches, 
racks, bins, lockers, railings, ete. 

225 PIPE AND POWER LIMSfl 

Ubor and malerlsl used In repairing or pa^ 

tlally renewing all piping, pIumblM, and elec¬ 

tric wiring inside of buildings. Indudlng drain* 
age and sewer pipes, water, gas. air and oU 
pipes and their fittings; cables and wires for 

power and lighting circuits. Including wiring de* 
Tices, 

22!» SMALL TOOI^. 

Ubor and material used in repairing or par¬ 
tially renewing all smalt to(»is within tbe de¬ 

partment which have a comparatively long terra 
of usefulness; such as portable pneumatic ram¬ 
mers, chain htilsts, screw or hydraulic Jack. 4 , 
hand trucks, chain and rope tackles, etc. 

2311- GAfJGEKa, CHlLLa, CHAPUrTS A.ND BOLTS. 

2.11 -N41LH. 

2.12-LAMP BULBS 

Names of siipiilies self-explanatory. 

2:l:t--PATTKHN.S. 

Labor and material used In the alteration and 

pcpolr of pal terns .shall be aceumuJated under 
Aeeouni 702 and shall be transferred monthly 
to this accmini. Account 702 is a roemoran- 
duni aceiiiint only to lie used as a Ins Is In 
tbe apportionment of the Pattern Department 
expensf.*! as described under account T02. 

2:t4-MOLDING SAND EXPENSE. 

Extieiwes in rwincellon with molding sand 
cost arc sueli an Important element in the 
operating of the Molding Department tint 
provision is made herein Dvr the directly trace¬ 
able facto:s of molding sand cost which may 
be 8umniarl*/ed as a sepaiute schedule, If de¬ 
sirable. and $0 reported, 

The following sUb-accoiinta shall be used* 
2.34- 1 MOLDING SAND. 

Cost of molding sand uned during the 
month (I. c., invoice price plus trami- 
porUlion charges). 

231-2 UNLOADING MOLDING SAND. 

Wagi>s paid for unloading ears or boats 
containing molding sand If a short term 
or normal supply. If exceptional guan- 
tltlcH are ohtabied for long term 
shortage, tbe labor expense should bo 
added to the Invoice cost as are freight 
('barges and dlshursimrnt rhargeil ae- 
rordingly. 

2.34 :l MIXING MOLDING BAND. 

Wages of men engaged In mixing mold¬ 
ing sand including preparation and 
wheeling. 

234 4 MMNTENANCE OF MIXERS. 

lavbor and material used In repairing 
or partially renewing sand mixers. 

2.34 - 5 M18rKI*LANhX)US SUPPLIES. 

All incidental and miscellaneous siip- 
Idies not otherwise provided for In this 
rlaSBltleatluiL 

2.14 (i MISCELLANEOUS EXPENSES. 

Ail other hiddcntal and mlscellaneoitk 
rllshiirsenicnts nut provided for In this 
elassiflcatlon. 

.Molding sand cost, If repeyrted as a sep- 
.. nratc fartor, should be liquidated at a 
eoHt per pound of metal poured, or. else. 
Included In the departmental burden and 
# those combined In the departmental 
percentage on direct labor. 

235 KI,ASKS. 

Expenses In connectkin with fiask cost are also 
such an nnportant clement In tbe operating 
of the molding department that provision It 
made herein for the directly traceable factors 
of flnsk cost which may be snumiailsed as a 
sefiarate schedule, If desirable, and aq re¬ 
ported. The following sub-aorounts shall be 
used: 

235-1 WOOD FLABKS AND BOTTOM 
BOARDS. 

Ubor and materlftl used In making (un- 
leas for special orders) repairing or 
replacing wood fUsks or bottom bonrds 
shall ha aennniilated under Aeoounl 

764 and aball be transferred to this 
account. Account 704 is a Rtemo^an 
dum account .only to' be used as t 
basis In the apportionment of the 

pattern deturtment espenses is de 

scribed under Aoemint T04. 

339--8 BNAP FUSKS AND JACKm, 

Ubor and nuiterial used In ropalrimc 
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or pvtUlly reiMvInc mm Hiski and 
naUag new or nplaetng old wood 

Jackata shall ba aecDnulalod under 

Amount ?05 and dbaU be transrerted 

to this aecount Account T05 to a 

ncnoraiidiia aceount only to be used 
' u o baab In Uw mportlonnient of 
the pattom department etpemei as de- 

Mrflwd under Aecount 705. 

235<>3 MBTAL BXiABKS. 

Labor and material used In repalrlna 
or partially renewbig all metal flaab. 

235—4 PLA8K PLATER. 

Labor and material used In repairing 
or partially ranewlDg all flaak plates. 

236— NONDURABLE TOOLS. 

Cost of repairing and renewing all tools and 
equlpmant of a nondurable nature and claiMd 
ai a mtoecllaneouf diop supply. This ac¬ 
count to intended to corer mainly tbose claases 
of portable tools which are short Vved and 

eomparatlyely Inaipenslye. All current ea- 
pandtUires for nondurabla toota ibould be 
dtotrlbuted to this aecount whether such 
exprnditurcf represent Initial coat of addl' 
tlons or leplacemcnU of the nondurable tool 

equipment 

237— METAL ARBORS AND CORES. 

Imbor and material used In repairing or par- 

tli^ renewing all metal arbors and cores. 

288 -MIRCELfiANEOUS SUPPLIES AND EXPENSES. 
Incidental and mlBcellaneoua dtobursementi not 
otherwise provided for In this classiflcation. 

23»—. 

240—. 


MOLDING BURDEN—MACHINE HOUR 

GROUP 3. 

25t>-MAINTENANCE OF MOLDING MACIIINP.fl 

Labor and material used In repairing or pv- 
tlally renewing all molding macfalnee other 
Ulan Jarring machines. 

252—MAINTENANCE OF JARRING MACHINES. 

Labor and material used In rrpalrlng Jarring 
marhines. 

COREMAKING BURDEN—DIRECT UBOR 

801 -POrtEMBN AND ASSISTANTS. 

All amounts paid for aenlces of general or 
snpcrvislns foremen. 

802 TIMEKKBPEUS AND OTHER CLERKS. 

Salaries or wages of timekeepers or other 
elerfcs located In this department; Irirliides 
also prorata amount of salaries or wages p.\id 
to tlmekecpen or other rlerka serving this and 
another department. 

30.8—IWECTINO CORES. 

of Inspectors engage in the bisiNictlon 
of ^core.v. 

304 IINLOADING CORE SAND. 

Wages paid for unloading cars or boats con¬ 
taining core sand If a short term or normal 
supply. If cicepllonal qiiantltlea are oti- 
talned for long term storage the labor expense 
should be added to the Invoiee cost and freight 
rborges and disbursement charged accordbigly. 

305 --WllEFJ.INn AND MIXING CORK SAND. 

Wages of men engaged In mixing core sand 
Including preparation and wheeling. 
306>-lJNLOADl.\O AND TENDING OVENS. 

Wages of men operating drying ovens In rnn< 
nectlon with baking rores, Including fling the 
oven. 


SOr - HANDUNG CORES. 

Wages of men engaged In handling cores to 
. and from storage. 

308-REPAIRING CORES. 

Wages of men engaged in repairing defective 
eoiei. 


309— CRANE OPERATOR. 

Wagaa paid for servlres of cranemen in the 
departmept operations. 

310— STORING COREfl. 9 

Wages of men engaged In receiving, storing 
and laying out cores. 

311— SICKNESS AND ACCIDENT RELIEF. 

Wages paid to cmployet absent on account of 
sleknesf or accident Allowauee must be ap¬ 
proved by tlia Superintendent. 

318-BXPENBE DUE TO ERRORS AND DEFECTS. 
Expense* or loiias due to eirors of depart¬ 
ment employes whether mechanical or clerical, 
as for example: braakagSr apoUage. misplace¬ 
ment or earelesf Miop work .of any kind. 
313-^ERAL UBOR. 

Wagoi paid to mtoeeltoaeouo genera] labor not 
proirldod for In tbU danMeatlon, 


MAINTCMANGE AND. SUPPLIH 

SRl-BUaUINmi, 

Uhov and materlil used in rapairing or p•^ 
tlall^ .ronmrtng bii|BdlnBi oud firutiturag. 


33S-CORBMAKING MACHDflB. (OmK If MteUM 
naiir Rate Uiad.) 

LMmt and matertoi used in npalrim or par¬ 

tially renewing all eoremaUng madilmi. 

323— «AND MIXING MAQIINEB. 

Ijdior and material used In repairing or par¬ 

tially renewing core aand mtxlni maefahNi. 

324— ELECTRICA'L APPARATUS. 

Labor and material (toed In repairing or par¬ 

tially renewing all aleetrical apparatus. 

325— CORE OVENS. 

Labor and material used In rcpalriag or par¬ 

tially renewing all core ovens. 

326— SHOP FIXTURES. 

Labor and material used In repairing or par¬ 

tially renewing all shop flxturei, lueh as 
benches, racks, bins, lockers, railing, etc. 

327— PIPE AND POWER LINES. 

Labor and material used In repairing, or par¬ 

tially renewing all piping, plumbing, and elec¬ 
tric wiring Inside of biflldlngs, including 
drainage and sewer pipes, water, goa and 
oil pipes. 

328— CRANES. 

Idibor and material used In repairing or par¬ 
tially renewing all cranes. 

.320" PLATES. 

Labor and material used In repairing or par¬ 

tially renewing all core plates. 

330— S.\I.\IA. TOOIaS. 

LalKir and material used In repairing or par¬ 

tially renewing all small tools within tbo de¬ 
partment whlcli have a comparatively long term 
of life. 

331— CORE BOXES. 

Labor and materliU wed in tbo alteration and 
repair of cere boxes shall be accumulated under 
aecount 703 and shall he transferred monthly 
to this account. Account 703 is a memo¬ 
randum account only to be used as a basis 
In the apportionment of the Pattern Depart¬ 
mept expenses as deacrlhed under aecount 703. 

332— -PUEi; ('ONHUMED. 

Includes the cost of all fuel used In the core 
ovrns. 

3.83 CORF. SAND. 

334— CLAY. 

335— CORF. CO.MPOUND AND OIL. 

3.8fi -FLOUR. 

337-^81LTrA W.ISH. 

333— RODS. WIRES. NAILS. 

Names of supplies—self-explanatory. 
laS-MISCELUNEOUS SUPPLIES AND EXPENSES. 
All Incldentiil and mtscelluienus disbursements 
not prorded for in this c1a.<:sillr.'itlnn. 

.340—. 

311—. 


COREMAKING BURDEN—MACHINE HOUR 

GROUP 5. 

351 MAINTENANCE OF COnF.MAKTNn MACHINES. 
liObor and materials used in repairing coremak- 
Ing machines. 

LABOR. FINISHING COST GROUP 6. 

401— . FOREMEN AND ASSTST.ANTS. 

All amounts paid for services of genersl or 
Hupen-islng foremen. 

402— TIMEKEEPERS OR OTHER CLERKS. 

Salaries or wage.*; of timekeepers or other clerks 
located In this- department; Includes also, pro¬ 
rata ammini of salaries or wages paid to tlme- 
keepent or other clerks serving this and an¬ 
other department. 

403— INSPFAJTORS. 

Wages of Trupertom engaged In departmental 
inspection work. 

404— CRANE OPERATORS. 

Wages paid for .services of cranemen In the 
departmental operations. 

405— HANDLING GOOD PRODUCT. 

Wages for handling good product In flntshlng 
department and piling good castings In storage 
anas. 

406— T.\KING OUT REFUSE AND SCRAP. 

Wages paid for collecting and disposing of 
refuse and scrap. 

407— aEANlNG AND SWEEPING. 

All amounts paid for service In riking, sweeping 
or otherwise cleaning the department. 

408— UNLOADING MISCELUNEOUS MATERIALS. 

Wage* paid men for unloading mtoecllaneous 
materials of short tern supply excepting u 
otherrtoe provided for In this dusUlestlon. 

409— EXPENSES DUE TO ERRORS AND DEFECTS. 

Expenses or losses due to erron qf department 
employes whether mechanical or rlerlcal. u for 
esample; breakage, spollace, mbplacement or 
careless shop work of sny kind. 

410— 6ICKNB8S AND ACCIDENT RELIEF. 

Wages paid to amployea absent on account of 
alckiMaf or accident. Allowancas must be ap¬ 
proved by tile Superintendent. 

411— 0B.N1:RAL LABOR. 

Wifis pMd to mtoeellawoui general labor not 
pnvldad for In this daiiUleitlMi. 


41i-omFPINa BXrBNBB LABOB* « , 

Wages paid ihipM dspwteMl ItolRn Sbd 


413- 

4U- 




maihunance and sufplics. 

431—BUILDINGS. 

Labor and moterisl used hi rspalrhig or pv* 
ttoily mwwlng buttdlnp or stnaBtfUE 

422— TUMBLERS. 

Labor and material used In repairing or Par¬ 
tially renewing all tumbling barreto or roiMng 
mills. 

423— GRINDERS. 

Labor and material used in fepalrliiE or pur^ 
tlolly renewing all irlnders. Doep uel hidBdO 
grind atones or emery wheels, 

424— MACHINERY. 

Labor and material used la repitoing or PirtliBy 
renewing all transmlaklon machlnaiy wiNdn^tliii 
department. 


425— AIR TOOLS. 

Labor and material used In repolrifii or pw- 

tlally renewing all air toola and camnciNPi 

used In the department. 

426— CRANES. 

Labor and material uaed in repatrfiig or poT- 

tlAlly renewing all eranea, chain hoktt and 

meebanleal eonveyon used tat the OtoparlaMiit. 


427— EI,BCTRICAL APPARATUS. 

Labor and material used In repairing or ptf- 
tlally renewbig all electrical apparatus. 

428— SAND BLAST APPARATUS. 

liOhor and material uaed in repalrinf or pfl^ 
tlally renewing aand blast apparatus. 

420—CUITING AND WELDING EQUIPMBNT. 

ijdior and material used in rspitobig or pa^ 
tlally renewing all cutting and welding ogul^ 
ment. 


430— SHOP FIXTURES. 

Labor and material used ill repairing or. par¬ 
tially renewing all shop flxturei. sueo a* 
Itcnches. racks, bios, locken, railings, ete. 

431- PIPR AND POWER LINES. 

Labor and material laed In repatrlng or par¬ 
tially renewing all piping, plumbing and ola^ 
trie wiring Inside of biiildinga. Including drttn- 
age and sewer pipes, water, gaa, olr and oM 
pipes and their flttlngs; cables and wires for 
power and lighting circuits, Including wIrtoR 
devices. 


432-GTHKR EqUlPME.\T. 

Labor and material uaed In repairing or par¬ 
tially renewing all other equipment not pn- 
vidrd for In this elaiilflcatten. 

4.33—SAND for .SAND BUST. 

Coat of sand used In sand blaming during tha 
month (I. e.. invoice price pin tnoipMtlOD 
charges). 

134—NONDURABLE TOOLS. 

Cost of repairing and renewing all iooli mul 
equipment of a nondurable nature, eicepUng 
emeiy wheels, not classed ao * miseellaiiem 
shop supply. Thla aceount Is Intended to 
cover mainly those rlosses of portiblo tools 
whlrli ore short Uted and eomparidlvely hmi* 
pensive. All cumnt expenditures for nondtnbit 
tools should be distributed to this 
whether such expenditures refiresent Inltlfl cost 
of additions or replacement of the nonounUt 
tool equipment. > 

4.8.1--ET.ECTRIC LAMPS. ^ 

Expense In connection with lamp globea, ciitKmr 
and bulbs. 

m EMERY WHEELS. 

Expense of emery wheels used In the flniihlni 
department. This aceount Is used to nelum 
(be expenses of emery wheels fhoro Aeeoimt 484, 
Nundiirahle Toolv, 

437- -CARBIDE. HYDROGEN AND OXYGEN. 

Cost of carbide, hydrogen and oxygen used 
during the month tn ^cutting and weldhS 
procesKB. 

438— WELDI.NG MATERIAL. 

Coat of all welding suppllea sucb aa sretel 
sUeks or wire. fli». etc. 

439- SHIPPING RXPE.NSE MATERIALS, 

Cost of all mtoorllaneous mfliert ota used in 
eonnectlnn with shipping expenia openUom. 

440— INSPECTION EXPENSE. 

All Incidental and mlseelltneous eipendltilM 
(excepting labor) In connection with iM pertfan 
of the company’s product. 

141-OTHER MATERI.AL8 AND EXPENSES. 

All Incidental and mtoreUaneaiM dtobunemeiits 
not otherwise provided for in this 






501- F0REMF.N. 

All anounti paid for servloei of foremen. 

502- OVBN TENDERS. 

Wogre of mmi ODerating annealing orem InM 
ing flring. 

.503—PACKING UBOR. 

Wagaa paid for ptcHug eaitlngi la 
botes or pote. or toadini auMillliw a 
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504~FACKlNn MATEHIALS. 

(\Mit or ntcking natcriala used In Mmeilliif 
poll or boxes. 

5U5--KXPeN«KH DIJK TO EKS0B8 AND DEFlfiCTB. 
Expenses or Josses duo to MTon pT depirtoieDt 
empbiyes wlifUirr mechonlcal or derlesl, as foi 
example, bKakase, spoilage, misplacement or 
rareless shop work of any kind. 

AOd- BOXES. 

Cost or annealing boxes used during the mouth. 

507 -FDKL CONfllTMRD. 

tUist or all fuel used in the annealing ovens. 

508-MAINTHNANTK OK OVENS. 

Labor and material used In repairing or par¬ 

tially renewing all annealing orena. 

500 MAlNTBN.kNCB OF ELECTRICAL APPARATUS. 
Labor and material used In repairing or par¬ 

tially renewing all elertrleal apparatus. 

.010 MAI.mNACE or BIJILDINOS. 

I^bor and material used In repairing or par¬ 

tially renewing buildings or stmctuies. 

511- MAI.NTENANCE OF MISCELLANEOUS EQUIP- 
ME.NT. 

Labor and material used In repairing or par¬ 

tially renewing all other equipment not pro¬ 
vided for 111 this claaslllcatlon. 

512' 8HI3ET IKON USED IN MUFFLE FURNACES. 
Cost %r all sheet Iron used In muffle furnaces. 

512- MIRTEUANEOUS SUPPLIES. 

cost of all mIseeUaoeoua supplies (other than 
enumefated shove) consumed In the current 
operations of the annealliii departments. 



7—TAXES. 

Includes all paymeats for tagn and assess¬ 
ments on real citato and penonil property 
used for . oMUiiifaictnrlng pwpoaei, excepting 
water taxes. The estimated eoit of taxes Is 
to Iw credited to an aecount such as ”Taiei 
Accrued'* and charged In monthly p.'-oporiions 
against the various deportments on the basis 
of tbe ratio of taiablo values In each depart¬ 
ment to tbe total taahlo values tn all de- 
paitmcQis. 

POWER, HEAT AND LI6KT EXPENSES. 

GROUP 8-a. 

001 POWER PLANT AND 8UB>0TAT10N LABOR. 
All amounts paid for services of engineer, 
firemen, electrician, or other supervision and 
labor tn connection with the power plant or 
aub-statlon. 

e08--MAINTKNANCE OF POWER PLANT EQUIP 
MBNT. 

Ijilmr and material used In repairing or par¬ 

tially renewing all power plant equipment cx 
rvpiing stationary bolter. 

OOS -MAINTENANCE OF 8UB-8TAT10N EQUIP 
MKNT. 

Ubnr and materials used In repairing or par¬ 

tially renewing all sub-station equipment suel) 
NS tnnsfoimers, switchboard, general power 
lines and all other miscellaneous electriral 
apparatus used In dtetributtiig or measuring 
electrical current. 
tiOl 011.8 AND WA8TE. 

t'odt of all lubricating oils, greases and waste. 
(10.5 ELECTRIC LAMPS. 

Expenses In connection with lamp globes, nr 
Imns and buHM. 


APPORTIONED EXPENSES GROUP 8. 

I- POWER. HEAT AND UQIIT. (See detail 8a.) 
Includea total of Qroup (8a) Power. Heat and 
Light Expenses, whieh amount ahaJI be dis¬ 
tributed on tbe proportionate basis of— 

(a) Powir: On tbe estimated used hmae- 
powrr of motors tantatled In each de¬ 
partment. to the total boriepower used 
In all departments. 

(b) N«l: On tbs ratio of the floor space 
of each departmept heated to the 
total floor space of all departments 
heated. 


(e) Uoht: On tbe wattage of lamps In¬ 
stalled In each department to the 
total wattage Initalled In all depart- 
menta. 

a—PATTERN EXPENSES. (See deUll Bb.) 

Includea total of Group 8b Pattern Expenaes, 
which amount shall lie dIatrHiiited against 
The Molding and Coremaking depirtmcnts on 
the established proportionate basis of the 
benefits derived by each. 

a—GENERAL EXPENSES. (See detail 8c) 

Includes total of Group 8e General Expenara, 
which amount shall be distributed to the fol¬ 
lowing accounts: (a) cost of melt; (b) mold¬ 
ing burden: (c) coremaking burden; (d) An- 
bhlng cost; and (e) annealing cost, mi a p«r< 
eentage Imils equivalent to total labor cost 
dlim and Indirect In tbe raspectlve depart¬ 
ments. 

4 -BONUS. 

(a) Allcndance: Based on percentage of earn¬ 
ings during elx consecutive d'va* full 
time attendance. Ronua to be (Tstrlbuted 
agalnat department In ahlch It Is eariird. 

(b) Quantity: Based on quantity production 

weekly or monthly. Bonus to he dis¬ 
tributed against department In which It 
Is earned. 

t—DEPRECIATION. 

Repreaenta s monthly charge equivalent to the 
Icseenlng value of Investments as represented 
Iqr bulldliw, machinery, electrical apparatus, 

furniture and other permanent equipment, the 
riiBige being based on a standvri rate of 
percentage of the ledger values of the l.i- 
vestment aeoounts which shall be chargeable 
against the eapenses of the various depart¬ 
ments according to the value of the depart¬ 
mental Investment. 

•^INSURANCE. 

(a) Fire Iniuranca. 

* TneJmtes the eoct of lire Insurance 

p-emhims. Charges to Ih’s expense shall 
be credited to such an aerount as *‘Un- 
explred Insirance" and be distributed 
monthly igalnit the various depertments 
on the hula of value Involved. 

(b) Group Life Insurance. 

Ineludn the cost of group life Insurance 
premtumi distributed monthly against the 
vsrlous expense groups (L e.. Groups 1 
to 8 mcluslve) bated on the tiamb*r ef 
employes In each department. 

(c) Liability Iniuranci. 

Inriudes roet of all p-emliime on em- 
ployers* liability Ineiirance 'md Is to be 
dtetributed monthly on a proportimiate per¬ 
centage of the payroll of each department, 


<!0« FUEL CONSUMED. 

('oat of coal or other fuel actually ronaumed 
based on periodical reports of consumption. 

(107—MAINTENANCE OF POWER PLANT BUILD 
INGS. 

liOiior and material uied In repairing <r par¬ 
tially renewing all power plant buildings and 

stntrtiires. 

008- MAINTE.NANrE OK BOILER AND FX)U1PMENT. 
lotbor and material uaed In repairing or par¬ 

tially renewing stationary steam bolle’a or other 
apparatus uaed In eonneetlon with tbe genera¬ 
tion or distribution of steam, as injectors, d aft 
system, piprs and fittings, water pumps, etc. 

009 (TURRENI* PURCHASED. 

Cost of all electric current piirehased for 

either power or light. 

010 MISCELLANEOUS EXPENSES. 

Miscellaneous expenses not otherwise provldi'd 
for In this elasstfleatlon. 


on 

012 


Note No. 1—If compressed air Is used In quantity 
and Is simplied from a central station. It la recom¬ 
mended that a separate group eqMnse be used like the 
“Power, Light and Heat" and hantfled in same way. 

In many plants, however, a compressor to in rach 
department where used, which of course would simply 
throw It In the expense account of the department. 

Tn lanter plants, howevrr, a separate aecount should 
be used In similar manner to Power, Light and Heat. 

Note No. 2 -In large plants It to recommended to 
Npllt Group 8-s, Power, Light and Heat, separating 
Into an expense aerount for **Electrlc*' and another 
fo.* “Steam" expense. The same prinelptes will govern 
and can easily lie followed out. 


PATTERN SHOP EXPENSES 

GROUP 8-b. 

701 -FOREMAN. 

Wages for foreman for tbne spent In lupenhkin. 
Does not IncJudr wages of working foreman 
which con be directly dtotrlbiited sgalnst pat¬ 
tern ordr-8, shop orders or other standing ex¬ 
pense accounts. 


702—ALTBR,\TIONS AND REPAIRS TO PATTERNS. 
Labor and material used In the alteration or 
repair of atandard pattorns owned by the com 
pany to suit the needs of the foundry. Does 

not liielude labor and material uaed In the 

alteration or repair of patterns which are cus¬ 
tomers' p'operty; does not Include labor and 
material used In making new patterns whlrh 
ara chargeable to customers or an Investment 
account. 

'Die total amount charged to this account 

shall be deducted from pattern rimp cipeiweo 
and transferred to Aeeount 282, Patterns, to¬ 

gether with a proportion of the fwidual pat¬ 
tern shop expenses after values In Aeenunts 
702. 703, 704 and 705 have been deducted 
from charges to tbto expense group. Hie 

proportion shall be based on a percentage basis 
of the ratio of the value In Aecount 702 to 
the toul of the values In Accounts 702. 703, 
704, 705. 


93—ALTRRATIONB AND REPAIRS TO 
BOXES. 


CORE 


Lsbor and malorlal used In the alteratUmi 
or repair of aUndisd core boxes owntd by 
the cMHim to wit the needs of tim 
Dom not ineludo labor and material wed In 


the deration or bf wri bwei wbldi 


rtf; dMf itod lj 
In making nmr 
0 to cuAomaii 


or ' M hh 


thte 


and material used .. 
whteh are ehargeabte 
veatment aieoouiit. 

The total amount charfed to 
riiall be deducted from pattern Ihop ononsei 
and tranaferred to Account 831,. Core Boiea. 
together with a proportion of the naf * ' 
pattern shop expensca after vduea In 
oomitf 702, 703, 704 and 705 

ducted from chargee to thto _ 

Hie proportion shall be based on a pmeentagi 
bssls of the ratio of tbe value In Aeoamit 708 
to Die total of tbe values la Aeeovfeits 703, 
70.3. 704, 705. 


704 


-MAKING NEW OR REPUCING OLD WOOD 
FUSK8. 


Ubor and material used hi making new, re- 
or replacing old wood Itoeka or bottom 


The total amoimt charged to thto aeeoiint shall 
be deducted from pattera Shop expsnns and 
transferred to Account 235-1. wood liaaks and 
bottom boards, together with g proportion of 
the residual pattwvi shop expensca after nluei 
In Arcoiinta 702, 703, 704 and 705 teivo batn 
deducted from charges to thto expenie frmip. 
The proportion shall be baaed M a pSRentafS 
hasls of the ratio of the value In Aeeount 
704 to the total valuei In Accowita 702. 
70.H. 704, 70S. 


705 - MAINTENANCE OF SNAP FU8K8. 

l^abor and material used in npahlng or par¬ 
tially renewing snap flaaki and suklng new or 
replacing old wood Jaeketi. 

Hie total amount charged to this aoeonnt Wall 
be deducted from pattern shop expensee and 
transfered to Aeeount 335-8, anap flaaka and 
Jackets, together with a praportton of the 
residual pattern shop expenses after valoei In 
Accounts 702, 702, 704 and 708 have been 
deducted from charges to thto expenae group. 
Hie p-oportlon shall be based on a pcieeiitage 
Ins's of the ratio of the value In Account 
705 to the total values in Accounts 702, 
703. 704. 705. 


7(10—MAINHCNANfE OF BUILOINQB. 

loOior and materia] used In repatolng or par¬ 
tially renewing buildings or structures. 

707 MAINTENANCE OF MACHINERY. 

t,abor and maUrtol used In repairing nr par- 

tlaliy renewing all machinery In pattern shop. 

708 -MAINTENANCR OF SHOP FIXTURES. 

Labor and material uaed In repairing or par- 

tlaliy renewing all shop flxtures. soeb as 
bem'hes racks, bins, loeken, ralllnp, ete. 

700-MI8(%LLANE01JS LUMBER. 

Cost of all lumber for mtocellaneoua purpooei, 
not provided for In tbto rlaailfleattOiL All 
charges possible should be made agalnat Ac¬ 
counts 702 to 705 inclifttve. 

710—NONDURABLE TOOLS. 

Cost of repairing and renewing all tools and 
equipment of a nondurable nature. Hito amount 
to Intended to coier mainly those dassea of 
portable tools which are shortlived and com¬ 
paratively Inexpensive. All aFrant expendltmi 
for nondurable tooli would be distributed to 
this aecount whether such expcndltwes repre¬ 
sent Initial cost of addltlOM or fcpUeemonl 
of the nondiFable tool equlpsient. 

711 'MISCELLANEOUS SUPPLIED AND EXPENSES. 
Mtorellaneoui dlSbvvsemento not otlierwtoe pro¬ 
vided for in thto dasslflcaUon. 


712. 

712 


GENERAL EXPENSES. GROUP S-c. 


SOI--GALARIBB—DEPARTMENT HEADS. 

Salaries of managers, general superlntendints 
and those having superristen over a regularly 
eftobUshed ffninri departaent. (Not a pro¬ 
ducing depaitaMnt.) 

802- -GALABIE8 - CLERICAL. 

Salaries and waxei of all oHeo dorks not dl« 
rertlyWdtoti^abte to a dapartmonta! oiponso 
account. 


802—YARD LABOR. 

Wages paid men engaged In general yvd 
lihor not distributed to other aoeounte pra- 
vided herein. 

804—GIRNERAL UBOR. 

Wages paid men engaged in undaiilfled work 
not dWrilmted to other oeeomiti In Ibte 
'eliMlfleatlon. 


805—GENERAL REPAIR MEN. 

Wages only of tenployee In Um. 
department which are ndt dtetrlliiilablo dkoclly 
to ineetflc aceoonti at preridsd for In tiim 


808—SICKNESS AND 
Wages paid to 
of slektiess or 
ahte to operathii 

mwt bo approved bp _ 

80X-GEINnNa AND ffTAflOlINn; 
CkHt or iD printed iltewa ml 
during tbt. month hp ptapt 


Acqmnrr REbim 

on itwwt. 
strt 'Hit'cNmc 


I emmv» wtent 
gedOfOt. wbMi 
lIIm' dSmrtmsHltL 

Srbf thTsllKIh 









SeRr-QSfKV ‘ 

. ,,Ci^ « aQ BriMr 9^k» MpplliA And m- 

mi igr mm mm 

m»9^iiiiAVieiiNa vxmm, 

Alt pAjmicntA for trAMporttUon, hotel and oUiir 
meemnr oiimiim in coiiiieeUdn with ronmlry 
mjal^oBeRti other, thin admlnlitratln and 

810. .^JCPU0NB Aim nUSGRAfR. 

BKPenie of ail laoil and long dlaUnee mibllc 
tdopbone aerrtee, the tental of Interior servlet 
tnd a pfoportum Of «I8M of Uw ewltehtwerd 
operator fniied on servlew performed. Includes 
npsnie of teltfrafdilm. All the precedlni 
applies to Flint OperatloBf. 

H1]-»CAR DBHUBBAmf. 

AH amodnfo paid aa demiOraae for detentloo 
of ears btlonalng to nUrotd companlw. 

.aiil-t)HNIlRAL 8TOm EXPENSE. 

WagM of atorefceeper and asslstanta engaged 
In the melvlng, storing and dellrni' of 
gonral stores, nils aeeount also Includes office 
snppUM ond sutloiiery wed In connection vlib 
the above funetloiL 

813— WATCHMEN'S EXPENSE. 

Wages paM watchmen and other mlscellancoiis 
CQMiidltiwco In eonnocUen with walehmcn’s 
MWlCV 

814— BUCKSMITH SHOP EXPENSES. 

All espendltures In eonmettan with the black¬ 
smith Ww net dMrttwAabla directly to some 
other aeeount Includes labor ond material and 
All pro-rations applicable to the blacksmiUi 
ihop. 

810—REPAIR mSPARTMENT EXPENSES. . 

All eipendtturea in connection with the repair 
or maliitenance department not dletrlbutable 
dtreetly to some other iceoimt. Includea labor 
and material and all proratlens applicable to 
the repair department. 


THE PO»UND»y 

SEUfER EXPENSES. ERSUPlO. 

iioi-^URiap. 

, ROlirlea of wles mahaisr. sales dspartmeot rsp ‘ 
rsaeirtatlvsB and eleiks. 

UOS-COMMISSIONS. 

All anounu accrued as eomnlmlons to sales- 
men based on eiles billed (or orden taken) 
duihig the month. 

IIOS—TRAVELINQ EXPENSES. 

All payments for tiausportatlon, hotel and 
other necessary expenses Including enlnrlainlng, 
tneurred by sales department represenUUves. 
1104—OPPIfV SUPPLIES AND EXPENSES. 

t'oet of all BtaUoney. pinted forms, office sup¬ 
plies used, and imscellaneous espendltures made 
in ronnectlon with the sales department. 
1109- AnVEOTIBlNO. 

cost of all mtalogs. price lists, stock Usia, 
and all other printed matter intended to be 
of sales aaslstanee. Includes payment for 
admt'senciits deseriptlve of tha company'i 
business or product inserted In nrwspapes, 
magaxines, trade publlcatloni, etc., also cuts, 
electroa, etc., used In eonnectlon tberevith. 
Includes cost of samples for use of salesmen. 
llOfi- TFXRPHONE AND TELBORAPU. 

l.(oea] and long dlstaiKc public triepbone sm- 
lee, the rental of Interior senflec, and a pro¬ 
portion of the wages of the swltdrtioard oper¬ 
ator based on servlcca performed. Includes 
expense of telegraphing. 

1107 -I'OSTAOE. 

Self-explanatory. 

1108-MIS('RLUNKOim EXPENSES. 

Mlsrellaneous d'sbtfsemnits not otherwise pro 
rldcd for In this claMlllcation. 

Section IV 

Production Routine 



with some of the more importslit 
ods which are used' to ddrrjr. 
eral fnvcstigatioos iii the 
labOntory. Parts Z aUd 3 
with the metallography of the more 
portant metals and alloys, includioit , - 
steel, ca.st iron and special steels RH^ ; 
the application of metallography to tiigp' 
metallurgical and engineering Industriaui 
In the first volume, general prhtcipW_ :\ 
are discussed in seven chapters ami . 
under numerous subheads. 

Takes Over Lynchbuirg * 
Plants V 

The James River Foundry Co. and ' 
the C. W. Hicks Machine Works hayg ^ 
been taken over by the Southern EJeettip " 
Steel Co., Inc., Lynchburg, Va. Ip 
addition, the company is having ptauff ' 
prepared for a modern electric st^ . 
foundry. The former owners of tjid 
firms taken over, William Fanner ai^ ’ 
C. W. Hicks, have been retained if 
the purchasing company to act as sd*v 
pcrintendeiits in the respective plants. 


814—TRUCKING OR IfCAMING EXPENSES. 

All expendlturfR 1 h connection with garage and 
aMtomahlla w^vlcc. stable and cartage service 
and all payments for all mbeellaneoua and 
muMslgitihle h'red cartags of material and sup- 
plies, both incoming and outgoing. 

Sir-MAINTENANCE OF OFFICIS BUILDING. 

All labor and material used in repairing or 
partlallf renewing office building. 

SIS—MAINTENANCE OF BUILDINGS AND EQUIP¬ 
MENT. (GENERAL) 

All labor and material used In repairing or 
partially renewing buildings and equipment 
when such eharges cannot be d'stributed against 
a particuliw department aa provided for In 
thla clasatflcatlon. 

810—MAINTEN.WCE OF YARDS, FP.Nm AND 
GROUNDS. 

All labor and material ased in repairing or 


A ll castings made should be au¬ 
thorized hy a casting prodnetion 
order whiefi should be in sufficient copie.s 
to notify the various department.^ inter¬ 
ested of the exact requirements involved 
and to prevent over-fulfillment of re¬ 
quirements. The order should .show 
clearly the order number or class num¬ 
ber chargeable, in order that the ap¬ 
plication of cost may be dependable. 
.'\ work-in-proccss record by pattern 
numbers should be maintained showing 
the order number and number of cast¬ 


Foundry Company In« , 
corporated 

The Gold Coin Stove & Foundry Co.t' 
26 DeWitt street, Albany, N. Y., re¬ 
cently was incorporated to take over * 
the present plant of the Gold Cofai . 
Stove & Foundry Co., 16-22 DeWitt 
street. .Announcement concerning elec* . 
tion of officers will be made later, faut 
it already has determined to build u' 
new foundry, equipped with modem 


partially renewing all roadwuyg. aldewalka. 
feneei, reredlng af yards, malntalnfiig lawna 

and all tooli and ImplemenU ised exclinlveiy 
In conneetion therewith. 

820—MAINTENANCE OF TRACKS. 

All labor and material mod in repairing or 
paitlaliy renewim all railway trarki in yanto 
and ebnpi, indudbig tumtablei and tracks 
JOB trcaUei. 

SSI—REPAIBB ON RETURNED MATERIAL. 

WagM paMft for redalmlng p-orenes on rw 

timed mltirial to restore lueb material to 

lalaWe eondltton If defect le not directly 
traceable to an operating department. 

828--MIRCB£lJlNfiOUB EXPENSES. 

Hiseellaneoui dlibUrwnicnte not otherwise p-o- 
vlded for hi thJi daMUeatlon. 

AOUIKISTkATIVE EXPENSES. 

GROUP 9. 

lOOl-EXECUmW SALARIES. 

CMpemation of eorsorilo tod gonenl eiecuiive 
officaii. Exeeuthe offteen engaged In lalM 

work ihoidd bo riiargcd dhoetk to Aeeount 
No. not— Salarica, under arddR 10, Helling 
Bipeiiiiiii 


l<N) 8 -Of;FICE RAURUB. 

SutfM of 111 derfci, hicliidiiig itonognpheni, 
Mprllut MroeUy tb the eieedtlM offkom. 
isosp-omcR sumiEs and sspenbrs. 
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ings ordered and completed, as well as 
dates nf the transactions. Dependable 
reports should be made showing the 
number of castings made daily, good 
and defective, and the corresponding 
weights by order or cla.ss number and 
pattern numbers. 

Book Review 

Metallography: hy Samuel L. Hoyt, 
metallurgical engineer. National Lamp 
Works, Gejieral Electric Co., and for¬ 
merly associate professor of metallog¬ 
raphy. the University of Minnesota; 
cloth; 6x9 inches; published by Mc¬ 
Graw-Hill Book Co., Inc., New York, 
and furnished by The Foundry for $3 
net. 

An exhau.sttve and comprehensive 
work on the science and application of 
metallography. The subject has been 
divided into three parts by the author: 
Part I, Principles of Metallography, a 
book of 251 pages, is now ready for 
distribution. Part II, The Metals and 
Commotf Alloys,, is on the press. Part 
II|!, Technical Practice, is in, prepara¬ 
tion. The first book is the outsprowth 
of a lecture course given at the Uni¬ 
versity ol Minnesota to students spe- 
ht nke^llography; It deals with 
^ gffhM prindplcu of the science and 


appliances. 

Exports Tire Molds 

Export of tfie products of the tire 
mold division of the Wilson Foundry 
& Machine Co., Pontiac, Mich., re*. 
cently was initiated by the stvipmeiit ' 
of 12 tire molds and ISO tire eorec to 
the Dunlop Rubber Co., Aston, Eng^ 
land. Special heavy crates were pre¬ 
pared for the initial consignment^ 
England, which comprised 87 crate*^ ! 
the total weight being over 30 tons.’ 

Will Manufacture Axles 

The United States Axle Co. has 
been organized at Pottstown, Pa., to 
take over the plant of the Industrial 
Foundry & Machine Co., of that city. 
The new company will install Rddi- 
tional machinery for the manufacture 
of axles for motor vehicles. The officers 
are: President, George C. Lee, Potts« 
town; vice president, D. L. Britton; 
secretary-treasurer, L. E. Orgilk In 
addition to the officers, the board of 
directors is comprised of H. C. Lang^ 
New. York, and Dwight R. HcigSii 
of Pottstown, Pr. 




Bill Comments on Blast Furnace Coolers 



Q AVING finished the arduous 
duties of the day as one of 
the cogs of the wheel of 
industry, I,., removed the 
grime from my person, put on my coat 
and after contributing a nickel to help 
swell the coifers of the corporation 
which controls the traction rights in 
the city, 1 found s myself a half an 
hour later entering the front door 
of the house which I am buying in 
^monthly installments—for another man. 
Before I had time to tall the roll or 
even see What was spread on the 
frugal board, I was told by the Chief 
of the Bureau of Doni' .'tic Relations 
that one of ^ tbc hot water connec¬ 
tions on the boiler in the cellar waj* 
broken and she was afraid it would 
be necessary to take to the boats be 
fjore morning. I consoled her by 
remarking that if there was anything 
left after we had eaten, we would 
provision the long boat and then it 
would make no difference ti» us 
whether the ship went down or not. 
as we did not owm her. With thr 
peculiar inconsistency of her sex, she 
could not see it that way and insi'^ted 
that I go doWtB-.at once and fix the 
leak. I retinonstrated gently, hut 
^mly withall. that if I were gedng 
to drown I preferred to do it com¬ 
fortably on a full stomach and without 
a collar. 

After the meal 1 went down inti) 
the fore-hold being accompanied and 
escorted thither by one or 
two trusty A Us and found 
thkt she was making water 
through a split pipe. Onp A U 
^as dispatched ,,t9 thq hard¬ 
ware store fur a length of pipe 
and the other to an obliging 
neighbor for a monkey 
wrench and stillson. 

When they returned, it 
was only a few minutes 
work to remove the 
broken piece, in¬ 
sert the new one 
and connect her 
up again. Wc 
turned on the 


water and were engaged in con¬ 
templating the masterpiece when Hill 
appeared at the hatchway and sang 
out: “.Sliip ahoy' Do you want a tow 
liiiv*?" 1 told him that 1 thought 
we could make port under our own 
steaTM and asked him to conic down 
if he wanted t«» sec a ela.ssy piece 
id' deep sea engineering lie did so 
and after having given the job his 
imqualilied approval In* said; “This 
here pijie-fitling business is more im¬ 
portant llian .some people think. I 
worked in a foundry at one time wdiich 
turned out most i)f the castings for a 
neighboring steel works. The steel 
■plant was a modest affair, in fact not 
mueh more than an infant in those days, 
comprising as it did a couple of open 
heartb.s, a forge, a guide mill and 
a cogging mill. 'Tw'as a strong, lusty 
infant tlioiigh and in recent years has 
attained a stature wdiich reflects credit 
oil the men responsible for shaping its 
destinies. It al.so furnishes a theme 
for the local spellbinders when they 
wish to cxtoll tin' merits of a pro¬ 
tective tariff as applied to the iron 
and steel industry in one of His Most 
Ciracious Majesty’s overseas domin 
ion.s. 

“Prompted solely by the mO'.t pure 
and patriotic motives, the owners of 
the plant in the early days made rep¬ 
resentations to those who sit in high 
places, to-wdt, the government benches; 
and humbly petitioned that august 


body to enact certain measures which 
would encourage the manufacture of 
pig iron, at a reasonable profit to the 
petitioners. The paternal government 
lent its official car kindly to the prayer 
of the petitioners and with many 
legal phrases like whereas and be it 
enacted, etc., had a statute, or a 
mandamus or an injunction, or what¬ 
ever it is they call those things, en¬ 
tered upon the minutes to the effect 
that on and ; 4 iter a certain date, duly 
specified by the day, the month and 
the year of our Lord, contracted to 
A. 1)., and also the year of the reign 
of the aforc.said gracious sovereign, 
duly spelled out, a certain ad valorem 
duty would be collected by the duly 
authorized agents of the government 
on every ton or fractional part there¬ 
of of pig iron imported into the 
commonwealth. I'urthermorc, the gov¬ 
ernment stood pledged to pay a boun¬ 
ty of $5 a ton on every ton or frac¬ 
tional part thereof of pig iron pro¬ 
duced by any of its loyal and patriot¬ 
ic citizen.s in a domestic hearth, stack, 
or other suitable device constructed 
for the reduction of metallic iron from 
the ore, provided this device was 
erected on property within the bounds 
of the commonwealth, and the ore 
used w'a.s mined, quarried, blasted, dug 
or rithorwi.sf exhumed from land with¬ 
in its borders. 

“Heartened and encouraged by this 
kindly, spontaneous and totally unso¬ 
licited action on the part of 
the political party then in 
poli'er, and viewing with su¬ 
preme contempt the dastardly 
and unpatriotic actions 
of the opposition in 
their attempts to 
strangle an infant in¬ 
dustry and impede the 
march of progress and 
civilization — for as 
everyone knows, 
iron is the barometer 
of trade and the 
base of all com¬ 
mercial a n d, in- 
dustrtal great- 
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ness, the company proceeded to erect 
a blast furnace on a site which had 
been thoughtfully bonded some time 
before with a view of some such con^ 
tingency arising. The mineral rights 
to a certain lot, piece or parcel of 
land also had been hied in the gov> 
ernment archives. 

“This was merely a precautionary 
measure taken to head off and checkmate 
the possible designs of any piratically 
minded people, who, when they heard 
of the industrial expansion about to 
be inaugurated, might have bonded 
the property and charged the parly 
of the first part an exorbitant royalty 
on any minerals taken out, to the 
detriment of industry and to financial 
discomfiture of the aforesaid party of 
the first part. 

“Having arranged all these prelimin¬ 
aries as became captaitis of indus¬ 
try, a blast furnace with all the neces¬ 
sary equipment, including a battery 
of coke ovens, was rushed to com¬ 
pletion. The great day for blowing 
in at length arrived and the president's 
daughter, becomingly attired in a 
marvelous creation made for the oc¬ 
casion, stepped daintily forward and 
applied the torch. 

“It was a great day, and as the local 
paper pointed out, inaugurated a new 
era of industry and ere long 'the 
stream which crept through the peace¬ 
ful valley would reflect the lights from 
a hundred such furnaces and steel 



K eOOLKU KOU THE Tt'YERR OPPA'INC IS 
HI.AHT FiitNArE IH PROVIDED WITH \ 
roll. OF PIPE CAST IN 


crime and J wiJI even go lurtijier- ' 
admit that I have seen mein. 
looked good in them; a molderl Oh,, 
boy I / ? 

“The only casting with which we had ^ 
any trouble was that known as tk cooler, 
Vou know what it is and for what it 
IS used. It extends through the jftdmt 
and hearth wall of the furnace and 
forms a protection for the blow pipt 
and the tuyere. The number requir^ 
of course depends on the size of tht 
furnace. The size and general design 
of these castings also vary to some 
extent, but the main features are alike 
in them all. This old time cooler 
was about 2 feet long by IS indies 
across the wide end, having g 4-ttlC^ 
thickness of metal and carrying a 
of 1-iiich wrought-iron pipe, cast in. 

“Molding the job was a sim^ 
operation, but when the old hoy thought 
about casting it he was afflicted with 
tlir oldest disease known to man—cold 
feet. He never had had any expeld- 
cnce with a existing of this pafticuhiff 
character and consequently had no de6- 
nite ideas of just what, precautions would 
be necessary. The more he thought 
about it ihe more certain it seemed to 
him that the molten iron gping into 
the mold would» melt the thin wrought 
iron pipe and fill the '^dil with iron. 
I£ he had just gone ahead and treated 
flic jot) as an ordinary part of the day's 
work, a course to which he'was tempted 
by foundry tradition and. training, dll 


plants where as a natural consequence 
the town would proudly take its place 
with Sheffield, Pittsburgh and other 
great iron and steel producing cen¬ 
ters of the world. 

“Like many similar propliesies, this 
one was never realized. Owing to 
economic and political reasons, the 
company after a few years had elapsed 
erected a blast furnace and tipen- 
hearth plant close to a coal property 
which had been acquired. The orig¬ 
inal blast furnace was disniantled 
and moved to the new site. However 
what I .started to tell you about oc¬ 
curred while the blast furnace still 


was in active operation in the cm 
bryo Pittsburgh. 

“As I said, we supplied nearly ali 
the castings for the steel company and 
naturally after the furnace had been 
ill blast for some lime, we were 
called upon to make repair parts foi 
items which had been burned or w(»rn 
out. We had opportunity to make 
ca.stings for practically everything 
around her, from the charging bell 
and hopper at the top of the slack 
to the blow pipes and cinder notch 
at the bottom. Being a strictly job¬ 
bing shop, everything was fish that 


would have been wdly.,,Jnstfa^ oL Jtf^ 
lie was foolish enough to consuu me 
foreman of the machine shop, who 
was the particular bright star in thii 
plant You know, one of those birds 
who knows everything. 

“This lad solved the problem offhand 
Told the old man all hf' had fo do ilins 
to fun a stream of water, 
coil while the metal. was in a . liqti^ 
state. Now of course fhe Mca- wa» nil 
right, but like lots of other p^fcidtly 
good ideas, it depended for its uyefU* 
ne.ss on being . lappljed . -accor4m;.,.,iio 
proper engineering principles.' One im¬ 
portant point which was overlook^‘ihi 
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Foundry Iron Shows Lpss 

Q IG iron production for 1919 showed a 
I marked decrease over that for die pievioiis 
year. The total as reiiorted’by the Ajmef*- 
ican Iron and Steel institute was 31,015,3^ 
tons or 20.58 per cent less than the 1919 total of 
39,0.54.6^14 tons. The causes for this decrease in 

output arc nut remote to seek. Industrial disturb^' 
anccs and transportation difficultie.s took heavy toll. 
While the industries consuming pig iron did not get 
their .'Stride until late in the year, production may 
be said to be only a little short of consumption, 
l^'otindry iron and ferrosilioon which arc classified 
logellier showed a loss of only 4.44 per cent with a 
1919 total of 4,916,758 tons as compared with 5,145,- 
260 tons for 1918. The loss in this case is directly 
chargeable to causes other than slack demand, for the 
foundry industry led off early in the summer of 
1919 and before the first of the year recorded the 
greatest volume of business ever encountered in 
castings manufacture. At the beginning of this activ¬ 
ity some bla.st furnaces making bask iron were con¬ 
verted to the manufacture of foundry grades, and 
although they again reverted to basic with the in¬ 
crease in demand for the latter product, the effect 
of the temporary change is evident in tflie total of 
foundry iron. Malleable pig iron showed a total 
9.74 per cent less, for 1919 than for 1918. The 
totals listed are 1,009,049 tons for last year as com- 
paied to 1,117,914 for the previous period. Malle¬ 
able foundrie.s, in general, did not get into heavy 
production as early as did the gray iron shops, but 
the use of malleable grades in foundries making 
automobile parts in a measure served to sustain the 
demand for this class of iron during the past year. 
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Slight Deviations Govern 

^KQLMCNTLY when a foundry process is 
described some foundry man rises to remark 
that tlie thing cannot be done, because he 
ha.s tried it in an identical manner and has 
failed. He may be right. His experience is to be 
trusted, if every minute detail in the metliod out¬ 
lined, corresponds accurately with that which he 
tried. In foundry operations there are so many 
variables that one slight difference may determine 
the dividing line between success and failure. A 
striking example of the influence of minute details 
upon foundry procedure is illustrated in one instance 
by the variation in practice followed in adding man¬ 
ganese to iron. One melter adds it in the cupola 
while another insists that betfer results are secured when 
the manganese is added to the metal in the ladle. Both 
may be correct from their experience. The melter 
who secures the best results by placing the manganese 
in the ladle may have an oxidizing atmosphere in his 
cupola and bum out a large percentage of the man* 
ganese when he tries to add it in the cupola. A 
third melter may say that he secures no appreciable 
benefit by adding manganese to the iron either in 
the cui)ola or in the ladle. Ha, too, may be correct 
because he may melt an iron which has a per¬ 
centage of sulphur and a high percental pt ^silicon* 
or he may mike castings wmch are .not s&sitive, tor 
slight changes in the n^al. In either case tiM 
ganese effect would be minimized to a 
and any benefit secured might not he, noticed. ’ 
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Trdde Outlook in the Foundry 

' ■ • ! y . 

prospects confront foundries through- obliged to cut down to SO oi 
out the east and central west. The switch- activity to conserve supplies, 
men’s strike, which seemed to be weakening felt more severely through Ir 

twn aorn is /vmHmtinP' tn rpstrirt in r.nfiis snnnlips nf irnn 


^^'"'^TL-OOMY prospects confront foundries through- 
out the east and central west. The switch- 
men’s strike, which seemed to be weakening 
two weeks ago is continuing to restrict 
shipments both of r^w materials and finished products. 
Some plants arc faced by the prospect of early discon¬ 
tinuance through lack of iron; others are out of sand; 
finished castings which cannot be shipped and paid 
for are piled in every available space in other found¬ 
ries; and many have only a day-to-day su]>ply of 
coke. Varied are the ways in which the transporta¬ 
tion tieup operates, but the effect is the same, and 
unless early relief iji effected, the greater jx>rtion of 
the castings industry will suffer severely. 

Tn New England, the Delaware ^ 
Hudson railway affords the only 
Cast Is -cliiaiinel for iiiconiiiig freight, and 
HanlHit this road recently has placed an 
embargo against the New York, 
New Haven ik Hartford. The latter 
road will receive no pig iron at junction points out¬ 
side of New ngland for delivery within the dis¬ 


obliged to cut down ito 50 or 60 per ceQt.of 
activity to conserve supplies. Iron scarcity is bein^^ 
felt more severely through Indiana and Illinois, wiiil#., 
in St. Louis supplies of iron which have been enfoii^ 
fiom Birmingham for weeks have not been rcqrivt^^:.: 
The scarcity of iron which can be delivered frdii^‘ . 
Chicago is shown by a recent sale of some 500 tOfi| , 
of malleable by an Ohio furnace company to a 
cousin inciter at $40.50 furnace or about $50 delivered.; 
Chicago and northern Indiana furnaces arc piling iitoiii. 
Tlie effects of tlie strike seem to be almost entirely.. 
confined to those industrial sections where keen lab<>Y 
competition exists. In the south and .southwest freigllt. 
tnoveinents are free, despite the shortage of carsJ 
Production of pig iron was bt^ 
little affected during April accord*^’; 

Iron Little ing to statistics gathered by Tiuf, 
Affected Trade Review. Although the? 

railway strike produced a sudd^ 

' cessation at the start, restunpttotl.. 
gradually was noted ckiring the last week of tfe, 
month. About 40 blast furnaces were forced out of 


trict. Providence 
foundries are 
consigning ship¬ 
ments to Worces¬ 
ter, Mass., and 
then reconsigning 
them to destina¬ 
tion. Connecticut 
f o u n d r i es arc 
hard hit and sev¬ 
eral, including the 
W. & B. Douglas 
Co., Middletown, 
one of the oldest 


Prices of Raw Materials for Foundry Use 



CORRECTED 

TO MAY 7 


IrM 


Scrip 


. No. 2 Foundry. Valley . 

No. 2 Southern. Blrailiighain.. 

No. 2 Foundry, Chleaso. 

NO. 2 Foundry. Philadelphia . 

Daalc. Valley . 

Malleable. Chlcaso. 

Malleable. Buffalo . 

Coin 

('onnelUvIlle foundry coke. 

Wlae county foundry coke. 

.148.25 to 44.25 
. 40.00 to 42.00 
. 43.00 to 45.00 
. 45.60 to 40.10 
. 43.00 to 4.1.50 
43.50 
46.25 

12.00 

.. 12.00 to 18.50 

Heavy melting steel, Valley ... 
Ifravy melting steel. Pittsburgh. 
Heavy melting steel, Chlrago .. 

Stove Plato, Chicago. 

No. i east, Chicago. 

No. 1 cast. Philadelphia. 

No. 1 cast. Birmingham. 

Car wheels. Iron, Pittsburgh ... 

Car wheeli. Iron. Chleaio. 

Railroad malleable. Chicago ... 
Agricultural malleable, Chicago. 

.125.25 to 25.50 
. 2.5.00 to 26.00 
. 2.1.50 to 24.00 
. 33.00 to 33.50 
. 42.50 to 43.00 
. 38.00 to 40.00 
, 30.00 to 31.00 
. 39.00 to 40.00 
. 38.50 to 30.00 
. 30.00 to 30 50 
. 80.00 to 30.50 


blast and a gre^ 
number reduce^, 
operations, bat. 
the April ouft 
put showed a ik* 
crease of ont.y 
623,454 tons 
compared w i 
March. The Aiot- 
ril total was 
752.314, of whi(?li 
757,227 tons 
merchant i r o h; 
The merchant 


in the state, have 

been forced to close. The main trouble in New Eng¬ 
land is traceable to traffic congestion and embargoes 
rather than labor trouble in local yards. It is stated 
that if the present railway situation continues for two 
weeks more, fully 20 per cent of the New England 
foundries will be forced to close. While transporta¬ 
tion of some classes of freight is improving through 
New York and New Jersey, but little pig iron is 
being received, and a .serious shortage is imminent 
^mong foundries. 

All ,the great industrial section 
bounded by Pittsburgh, Cincinnati, 
Mia«Weot 1# St. Louis, Chicago, Detroit, and 
CtttOfI Buffalo confronted by tile danger 
of complete stagnation. The short- 
»age of all raw materials is prevalent, 
but the greatest difficulty is experienced in maintain¬ 
ing sufficient coke. The Pennsylvania and the Balti¬ 
more "& Ohio railroads are moving solid trainloads of 
coke out of the Coniiellsville region, and in cases 
where these full trains can be moved through to 
destination without intermediate switching, ample sup¬ 
plied mky, be had. A number of the larger interests 
. in the vicii^ty of PUjdW^^g*^ obliged to 

eiid a few have clp^.^ An instance 
, df p^eira^ng is found Jki Cleveland, 

Jsevesial large jobMng foundries teve closed 

4 ^ time, 

‘i tficti-- .been 


iron loss was 

105,9^ tons, or 9,38 per cent figured on the daily aver¬ 
age. The percentage loss shown in the toud iron pro% 
duction was 15.8 per cent. It is probable with the con* 
tinned obstacles encountered early in May, that the 
present month will show a greater loss in pig iron pro¬ 
duction. It is stated that southern* iron producers have 
sold practically all their spot iron for the first half',o| 
the year and probably half of their average third-quaiv 
ter output. Southern foundries are flooded with 
ders, and in some cases are turning away business. 
The eastern cast-iron pipe shops have been hampered 
and in some cases have resorted to 4-day operatioih 
although in the past week relief has been v^oh* 
tained. Pipe demand is strengthening in all secti^. 
However, the southern pipe shops are working to 
capacity. Some inquiry is reported from Cuban 
interests for sugar mill machinery castings. South¬ 
ern foundries arc taking some of this work. Auto^ 
mobile requirements still are heavy and largely un¬ 
satisfied, due to transportation difiKuIties. Railroads 
still are inactive in seeking new equipment, but a 
fair volume of repair business is being placed. Brass 
and aluminum foundries report a continued strong 
demand. Prices of nonferrous metals, based on' 
New York quotations, follow: Copper, 18.50c; lead, 
8.62^k to 8.75c; tin, 57.00c to S7.50c; anitmony, 
9.87}4c; . aluminum, No. 12 alloy, pioducers’ price, 
,3L50c and open market. 31.00c. Zinc is^quoted at 
i8i37j4c to 18.50c, St. Louis. 

















fi RKDI•:K]CK (;. corrRKi-r- 

has been notninate<l by 
IVisident Wilson to suc¬ 
ceed Dr. Van H. Manning 

as director of the bureau of mines. 
Dr. Cottrell was born in Oakland, 

Calif,, Jan. 10, 1877. He was ^rad- 
uated from the University of t'ali- 

fornia in 1896 and taught chemistry 
in the Oakland high school until 1900. 
when he ^went abroad and studied at 
the University of Berlin and the Uni¬ 
versity of Leipzig, receiving degrees 
from the latter institution. Returning 
to this country, he was assistant pro¬ 
fessor in physical chemistry at his own 
university until 1911. During this 
time he evolved the Cottrell process 
of electrical precipitation of fumes 
and fine particles suspended in the 
gases of smelter, blast furnace and 
cement works. In 1911, when Dr. 
J. A. Holmes, the first director of the 
bureau of minc.s was appointed to 
study the question of smoke damage 
from smelters, Dr. Cottrell was ap¬ 
pointed chief physical chemist of the 
bureau. In 1914 ho became chief 
chemist, in 1916 chief mctallurgisl and 
in 1919, assistant director. Dr. Van 
H. Manning, who has tendered his 
resignation as director, effective June 
1, is leaving the government service 
Ao become director of research woth 
the recently organized American Te- 
troleum institute. Dr. Manning has 
been in active service wdth the de¬ 
partment of the interior for the past 
34 years. 

G. Johnson, who formerly was with 
the WcUman-Seaver-Morgaii Co., Ak¬ 
ron. O., has been made foundry super¬ 
intendent for the Minerva Engine C<»., 
Cleveland. 

Cieorge N. Jeppsnn, secritary and 
works manager of the Norton Co., 
Worcester, Mass., will sail for luiropc 
May IS, combining business with 
pleasure. 

George A. Laub, formerly with the 
American Car & Foundry Co., has 
become superintendent nf the ])lanl 
of the Sligo Iron & Steel Co., Con- 
nellsvtlle, Pa. 

-P. A. Gaynor, formerly manager of 
service and sales for the Bryan Pattern 
& Machine Co., Bryan, O., has assumed 
similar {duties with the .Non-Ferro 
Foundry & Pattern Co., 1361 West 
Bancroft street, Toledo, O. 

i Fred T. Moran. Detroit stove manu¬ 
facturer, has been elected a director 
of the Charcoal Iron Co. of Amer¬ 


ica, succeeding George J. Webs-ter, of 
Marquette, Mich., retired. Other di¬ 
rectors were re-elected. 

Frank E. Lainpson, who for many 
years ha.s been in charge of the ship¬ 
ping and receiving departments of the 
Sessions I'oundry Co., Bristol, Conn., 
has been made an assistant to Presi¬ 
dent William E. Sessions. 

Bushnell Bigelow', formerly eastern 
manager of sales for the New Jersey 
Zinc Co., New York, has been ap¬ 
pointed assistant general sales manager 
of that company. Walter 1. Hess suc- 
c<‘eds Mr. Bigelow as manager of east¬ 
ern .sales. 

R. \V. (iallager, a.ssistanl general 
manager of the East Ohio (ias Co., 
Cleveland, will resign June 1 to become 
acting president of the Motor Castings 
Co., ‘Canton, (). 'I'he Canton plant 
niannfactiires motors for trucks and 
tractors. 

C harles M. Noble, president of the 
Vi Bniss & Alumiiium C^o., Massillon, 
()., died !«•( "iitly at the age of 60 
years. Mr. Noble who was a resident 
of Lima, (>., was engaged in the 
work of establishing the Massillon 
foundry at the time of his death. 

K. M. Glass and J. A. .Arthur re¬ 
cently have iiicor])oratcd the . Glass- 
•Vrthur Iron & Bras.s Foundry and have 
.started operations in Gastonia, N. 

Mr. Glass formerly was connected with 
Bartlett & Haywood, Baltimore, while 
Mr. Arthur until recently was foreman 
of the Moffet Machine Co.. Charlotte, 
N. C. 

Boetius H. Sullivan was elected chair¬ 
man of the hoard of directors at a 
recent meeting of the Independent 
Fneumatic Co.. Chictigo. The other of¬ 
ficers chosen were John D. Hurley, 
president; Ralph S. Cooper, fir.st vice 
president; Fletcher W. Buchanan, sec¬ 
retary, and Edward G. (lustafson, 
treasurer. 

A. Leon Scott has been made sales 
manager for the Arcade Malleable Iron 
Co., Worcester, Mass. Until recently 
Mr. Scott was .sales agent of the Nauga¬ 
tuck works of the Eastern Malleable 
Iron Co. and during his affiliation with 
that organization he received a varied 
and world-wide experience in market¬ 
ing eastings. 

M. Fulton, for the pa.st 13 years 
with the Fort Pitt Malleable Iron 
Co., Pittsburgh, resigned on May 1, 
Mr. Fulton served the company in 
various capacities and for the last 
three years ha.s been general superin¬ 
tendent. He ha.s always taken a gen¬ 


eral interest in foundry association 
affairs and now is president of the 
Pittsburgh Foundrymen’s association. 

A. B. Van Eschen, formerly works 
manager, Michigan Steel Casting Co., 
Detroit, has formed a syndicate which 
has purchased the Monroe Steel Cast¬ 
ing Co., Alonroe, Mich. The plant is 
equipped with a one and a half-ton 
Booth-Hall and 'a one-ton Snyder elec¬ 
tric furnace. The new interests will 
thoroughly modernize the property, in¬ 
stalling the necessary equipment to put 
it on a high production basis. C. F, 
Clark, formerly treasurer of the Steel 
Pro<lucts Co., Detroit and Cleveland, 
has been elected president. 

E. B. Horne recently resigned his po¬ 
sition as manager of the forge and 
foundry divisions <if the Packard Motor 
Car Co., Detroit. Mr. Horne had 
been with the Packard company for the 
past 12 years. He intends to devote 
his attention to personal interests, par¬ 
ticularly the Rochester Foundry & Ma¬ 
chine Co., Rochester, Mich., of which 
he is president. This company now is 
engaged in the production of iron, 
brass and aluminum castings and pat¬ 
terns. The addition of a malleable de¬ 
partment is contemplated. 

Harry Carson has resigned his con¬ 

nection with Rogers, Brown & Co., to 
organize Carson & Co., with headquar¬ 
ters in the Pennsylvania building, Phila¬ 
delphia. Carson St 0>. will conduct a 
general brokerage business, handling 
foundry and steel mill supplies, in¬ 

cluding pig iron, coke and ferroalloys. 
Mr. Carson’s connection with the 

Rogers, Brown interests dates back 

20 years, first at Buffalo with the 
Rogers, Brown & Co., and the Rogers- 
Brown Iron Co., and later at the Phila¬ 
delphia office of Rogers, Brown St Co. 

New York Foundrymen 
tDiscuss Costa 

In preparation for a joint meeting 
OP May 12 of the New’ark Foundry- 
men’s assoeiatioi), iiv conjunction with 
the Gray Iron club. New York, the 
lonner association sent out a blue¬ 
print with the request that all of the 
members quote their best price per 
pound, at the foundry. At the meet¬ 
ing the quotations were opened as at 
a public letting and the various bid¬ 
ders were asked to justify their quota¬ 
tions explaining how they are made 

The Newark Foundrymen’s ' aSsO- 
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elation now is quoting from it> nieili¬ 
bers' infoPiTuation with respect to their 
yearly consumption of pig iron, the 
districts from which -the pig iron is 
obtained, present freigiht rates, and 
present uileans of unloading and re¬ 
ceiving the pig iron. This tnfornna- 
tion is desired so that the proposed 
increase of freight rates to Newark 
can be taken up with the newly- 
formed traffic section of the hoard 
of trade of Newark. 

Bill Comments on Blast 
Furnace Cooler h 

(Concludi>d from page 415) 

verted into steam. It also is :t matter 
of common knowledge that strani occu¬ 
pies an immense, space omnpared to 
the volume of water from which ii ^as 
derived. You probably have {omul »)iit 
those things for yourbclf tonight so 
I will not dwell any longer on that 
point. 

"When the mold wa.s ready for the 
iron, a length of hose was connected 
to a tap on the city water .supply 
and the other end was slipped ov r the 
end of one of the protruding pipes 
in the mold. Another ^short piece of 
hose was attached to the second pipe, 
the free end of the hose being led 
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into the water barrel to receive the 
overflow. The ladle of iron was 
swung around on the crane and most 
of the men in the shop crowded uo 
to watch the performance. When 
the mold was about one-quarter fall 
the steam pressure jerked the hose 
loose from the water tap and you can 
imagine what happened after that. 
The tw'u pieces of hose jumped and 
flew around as if they were alive, 
squirting .steam and boiling water at 
every jump. The shop was low and 
dark and full of steam and the gang 
just trusted to instinct and broke 
away in all directions. A few man¬ 
aged to reach the door; sonic jumped 
out through the window.s; others land¬ 
ed in the core oven; one innocent 
young man who had left the farm 
and came to the town to tuakc hi.-» 
fortune got Mich a fright that he never 
came liack even for his back time. 
After the excitement died down, 1 
found myself in the bottom of the 
coal box behind the stove wdth a 
big hairy niolder on top of me. 

‘*The next day the old man threw 
the hose oUt the window. We made 
another mold, gated it tangentially 
near the bottom, poured the metal a 
little on the dull side and there was 
no more excitement .ibout it than 
there would be about pouring a button 


for the back door. We made sacral 
after that, but never tried to 
cool any of them with a piec£e bif. > 
hose loosely connected to the water - 
tap. ** » . 

"As 1 said before, the idea U alt 
right. I saw it adopted many y^rs , 
afterward in casting steel ratnb > 

open-hearth charging machines. ' 
siderable trouble had been expenepC|^ 
in cleaning the cores out of these cast* 
ings so it was decided to use an extra 
heavy 4-inch steel tube for a con*. . 
The tube was made long enough to 
extend through both ends of the flask; 
it was threaded at both ends and - 
.suitable connections for 1-inch pipes 
attached. The water was turned oh 
about a minute before romtuencing 
to pour the steel and left running tia^ . 
til the casting was set. When cleans¬ 
ing the casting the tube was cut off 
flush at both ends leaving a perfect 
hole which required no cleaning." 

"All right," I said, “let's forget that 
work stuff for a while. If you wait 
a few ininutrs until 1 wash my f^ce . 
and hands. 1*11 try to borrow ' 15 
cents and shoot you a game of pool.^^ ' 

"Forget it,” said he, "Tve got a 
quarter, come on." It was not until' 
he h.id triinmed me four times in sue* 
ces.sion that I got the full import of 
the words "come on." 


What the Foundries Are Doing 

Activities of the Iron Steel and Braea Skopa 


Thu K. a H. Foundry Co.. Newark, N. J, la 
bavins plana drawn for the erection of a plant. 

The Mt. Carmel B-oan Co., Hamden, Conn., plant 
the erection of a plant addition. 

The con) room and foundry of the Vulraii Plow 
Co., Evansville, Ind., recently was damosed by Are. 

Erection of a foundry, 60 x 100 feet, la planned 

by the Walker Machine 4 Foundry Co., Boonoke, Va. 

« The plant of tbk Mahanoy City Foundry 4 Machine 
Co., Mahanoy, Pa., recently was danased by tire. 

fialke 4 Co., Irbn foundara, LoulaviUe, Kp., have 

Increased their capital from $25,000 t<^$50.000. 

The Aibland Foundry 4 Machine BK 0 |», Adiland. 
Ky., recently were damaged by flrr. 

Hie Bay View Foundry Co.. Banduaky. 0.. hai 
Incrcaoed ita capital from $200,000 to $300,000. 

The plant of the Srhultbelaa Mfg. Co., Loa Angelea, 
bai been ^ulred by the Uercidea Foundry Co. 

The foundry of the Oroas Mfg. Co.. Haielton, Pa., 
recently waa damaged by fire. 

EsteBMoM to Its plant aro being planned by the 
C. E. Daak Foundry Co., Rutland, Vt. 

the Elliot Foundry Co., 130 Mdrth qark atreet, 
Chicago^ eontempUtca the ertetien of a foundry. 

Iho HanriaM Bafety Boiler Worhi, Norrlatofn, 
Fa., oontemplatei the ereetioo of an addition to 
III fonitAT, 25 a 48 feet. 

A ONUdiy, 16 s SOO feet, ll planned fay the 
AttMean Radiator Co., ISOf BUnvood avemieL 
EnfMei 

The laateiii MdMMe Inn Co., 710 OOuth aiomie, 


Bridgeport, Conn., has plana for the erortlon of 
a foundry, 68 X 179 feet. 

The Akron Braas Mfg. Co., WooHter, 0., plans the 
rrrrtton of a abop building, one story. 40 i 1H5 
fret. 

The Hudaon Brau Works, 10 .Nassau streot, B-ook- 
lyn, N. Y.. haa awarded a rontrarl for the erertiou 
of a plant, 100 i 300 feet. 

Iho capital stock of the Terre Haute Mallcatfle 
4 Mfg. Co., Terre Haute, Ind.. has liecn Inrrraaed 

from $100,000 to $];000,000. 

Tile Chicago Fkilcet Co.. 2716 Crawford avenue, 
Chicago, hoa let a contract for the erection of an 
addition to Its foimdry, 54 x 100 feet. 

Ihe Oregon Foundry <'o., Portland. Oeg.. renmily 
«u Incorporated with a rapiul of $15,000, by 
11. E. Ilarrla, Milton B. Ilendeison and otlie;a. 

Plans have been prepared for the erection of a 

3-atory addition to the plant of the Strah Castings 

Co., Detroit. 

The capital stock of the Maumee Pattern Co., 
Toledo, 0., rueently was Increased from $10,000 to 
$ 100 , 000 . 

John N. MUler, 145 (lertrude court, Pasadena. 
CiL, and othe'i, have orgaiilsed the Pasadena 
Foundry Co. 

PliM hive been prepared for the erection of an 
addlttmi to the plant of the Btandard B/osa Cast¬ 
ing On.. Oakland, CU. 

piaim are being prepand for ttie ereoUon of a 

foun^. 70' X 120 fee;, by. the Dhlon RaOroad 


Equipment Co., 332 South Mlchlgu 
Plana are being prepared fOr the eraetiBn of a 
building. 25 s 30 feet, for the Xaaley Btovu Co., 
Columbia, Pa. 


The Beaver Valley Alloy Foundry Co., RodMtar, 
Pa., has been Incorporated with a capital of $80,000, 
by Charles E. Coleman and othera. 


Erection of an addition to lU plant, one itary, 
30 X 75 feet, it contemplated by Um Iftnry H pptrt . 
Pattern 4 Mfg. Go.. 505 Cedar street, MOwaifkaa, . 

The capital stock of the Plti 4 Weber IkfO 
Foundry. New York, haa been Ineiiaiad from flKO.- 
000 to $260,000. 


The capital stork of the Liberty Fbnndry Co.. 
Detroit, rerrntly waa Inereased from $25,000 to 
$ 100 , 000 . 

The rhamber of commerce of Rldimond,. Mich., has 
arranged for the estahllahment of a foundry, an a 
lo-icre site, which will empltv about 20Q men, 

The Monarch Brass Works, Louisville, Ky.. has 
been Ineorporated with a capital of $20,000. to 
Charics F. Qrahigcr and othen. 


The Bay City Foundry 4 Machine Co., Bay City. 
Mich., whose foundry recently was damaged to Bra. 
phni to nbulld humedlately. 

Capltallied, at $50,000, the Baiherton Foiindry 
Co.. Akron. 0.. hto ^.Incorporated by J. A. Laol- 
gan, A. F. O’NaJl and ocheri. 

lha Independent Fomdry 4 MidilJW Co.,. Pma- 
Butawney. Pa., reeeotly was toeosporated wRh a capl- 
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to) or 125.000, br 0. ^Fmik >ort«r uid otherv. 

Tbc CVUngo. a,. lAi pliM 

for tiio c^Btkui of on addition to tto foundiy'. 
SaO X 301 fett. 

A. I Dftlaff Co.. 121 Lafaretto avenue, 
trdli, ' p&M • the erection of an addition to itH 
lOWMlr^ 51 X 87 feet. 

i- 4, foundry and macblnc alinp is belnx planned 

far tile Rlchamnd Voimdry A .Machine Co., ttlch' 

nand, Mich. 

Ereetlon of an addition to Its core rooni, too 
aterles, 72 i 100 fert. to being planned lijr the 
Odin Stove Mfe. Co.. Brie. Pa. 

ITie Uonlf Selaff Co.. 6616 Montan avenue. 
Cleveland, bas plans for the erection of a ^ foundry. 
60 X 120 feet. 

The McFarland Foundry A Madiltie Co.. Trenton. 
N. J., plans the erection of » fouiidiy huUilIng. 

50 X 120 feet. 

Tlw Buckeye Steel Castings r».. Culiimbus, 0.. 

recently Inereaied Its capital from $2,500,000 to 

$4,500,000. 

Erection dl an addition to Ita foundry to bclnu 
planned by the Pratt ChtfCk (to.. 4.3 Cedar street. 
Oneida. N. Y. 

The Mark Mfg (to.. Houston. Tex., roiiteniplatev 
the erection of an addition in 11s plant, which 
will Jnelude a foundry. 

Capitoltoed at $00,000, the Oroaihental Foundry 
Co.. Afmliton. Ala., recently was Inco.porated by 

C. A. flamllton and otheri. 

The Wood-Bmbly B'lss Co., HoinervIHe. Pa., plans 
to rabulld Ita plant which recently was damaged by 
fire. 

The J. W. Blrhardson Foundry A Metals Corp., 
Brooklyn, N. Y.. ircently Increased Its capital from 
$15,000 to $30,000. 

The Sterling Die Casting Co.. Brooklyn, N. Y, re¬ 
cently Inereaied its capital from $120,000 to 
$130,000. 

B. F. Avery A Sons, Inc.. Louisville. Ky.. rrcciitly 
Inereised Ita capital to fliiance the erection of an 
addition to Its plant 

The Kentucky Wagon Mfg. Co., Louisville. Ky.. 
has purchased eight acres on which It plans to build 
•ddHhmal foundry and machine shops. 

The Hampden Brass Co., Rprlngfleld. .Mass., luu 
tot a contract for the erection of an addition to Its 
toundry, .32 x 60 feet. 

Caplullaed at $50,000. the Hatlio-n Kmind'y (to.. 
Hitlil^. Pa., recently was Incorporated by William 
W. WUgUB, Albert E. Koch, Keiiklntown, Pa., snd 
MMfln W. Stryker. 

The J. F. Tice Co., Lagrange, (la., which was 
recently Incorporated with a capiUI of $2.5,000, 
will engage In the manufacture of castings J. F. 
Tice to president of the company. 

Plana are being prepared for the erection of an 
addition to U<c plant of the Anderson Foundry 
A Machine Works, Anderson, Ind. The building will 
be 130 X 220 feet. 

Cohen-Badow. iron foundry, Brooklyn. N. Y., re¬ 
cently was Incorporated with a capital of IIO.OOO, 

by 8. and I. Cohen, and B. Radow, 1150 President 

street. 

Whrl hM been atorted by the (Salt Brass (to. 
Galt, On!,, on the erection of two plant addi¬ 
tions. The toundry vUl be CO x 140 feet and the 
other structure 40 i 50 feet. 

Capitalised at $400,000. the Oivtarlo Foundry Co., 
Ltd., TUronto, Ont.. recently was Incorporated by 
Peter Khkegaord. Wilfred W. Parry. Horace B. 
Proitdlove and othen. 

The WeiUm Reserve Found.'y (to., Cleveland, re¬ 
cently was Incorporated with a espltal of 1.50.000, 

by A. F. Gatigban. R. B, Collins, Williamson build- 
li|l, and others. 

'‘The Des Mohiei Foundry A Machine Co., Des 

Moinei. Iowa, plans the ereetlon of a foundry and 
nfaddne Uiop. C. N. Behmitt, iti Flynn building. 
Is manager of the company. 

The IHIrelt Blog Casting Co.. Detroit, recently 
was Incorporated with a capital of $125,000, bf 
John Mum and otbert. to engage In a general 
toundry hurinsai. 

. The Wabaah Valley Mfl. Co., Perrynilc, Ind., re- 
. OMmy. WM tocorpomted with a capital of $5000 
to renduct a gsneril founds buitaoii. by Charlcf 
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H. Cochran. loOl R. JMina apd Piu) J, Hawking. 

The lUlnolf PtotteaUc tm Cou, Chfeago, his i 
^mR to er^ a plain boOdlng. 

>’A site has bOM micliBaed by tha Benmit Blfg. 
Co.. 436 Twelfth skeet, MUwaukeo, on which It 
plsM the ereetlOD of a plant. 120 x 200 feet, 
which will include a foundry and machine shop. 

CaplUllwd at $75,000. the Aetna Brass Mfr. Co. 
recently wu Ineotporated by E. II. K:ueger, Illum¬ 
inating rbuUdIng, Cleveland. E. B. Carhaugh, V. G. 
Townes. B. Comstock and oihera. 

Arehltert Z. E. Smith, 305 East Fifty-Afth street, 
Chlcagp, to preparing plaiw for the erection of a 
foundry and machine shop, SO x 100 feet, for the 
Duvoal Ingraham Steel Co. 

Tbc Seville Foundry A Mariilne (to., Seville, 0., 
recently ,was In ' 0 ‘porated with a capital of $00,000. 
by J. R. Minton, II J. Freeman. C. V. Matteson, 
N. L. U’llllamoon. J. C. Murray, 0 Smith and 
F. ('. Hauer. 

The Locifler -Marlilnr (to., Shnijoygui, WIs., capi¬ 
talized at $100,000, has been chartered to take over 
the business of William LnelTler kfaclilnc Co., and 
will er^ct a gray iron toiuidr)>, HO x 132 feet, and 
a machine shop addition, 40 x 100 feet. 

The West Bridgewater Fmindry, West Bridgewater, 
Mass., recently was hworporated with a capital dt 
$10,000, by Cecil E. M'hltney, Newton. Masa.. Abram 
Berkuwltz. Boston, and John F. Rollliu, Cambridge, 
Mass. 

Tlie Klackhawk FuiiiHlry A Slachlne (to., Daven¬ 
port, lo«a. recently was Incorporated with a capital 
of $KO,noo, to condiic* a general foiuidry and 
machine shop, by Walter K. Voss, Howard W. Tower, 
Henry W. Huiiev and Harry F. It. Voss. 

The Gunning Inin A Braag Foundry, Inc., New 
Bedford, Mass, rerently was Incorporated to operate 
a foundry and macliine simp, with a capital of 
$50,000, by Andrew Gunning, John B. Lowney, H. 
L. Potter, George R. Dahn and otliers. 

To care fc.‘ Gie expanalon In Its business and 
to operate an additional foundry at Toledo, 0., the 
Detroit Stoker Co.. Detroit, recently Increased Its 
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capital to $2(W.OOO. -t^d./pfpmt 
reunlreiiN^ -hare bmm iM'Nto 

Co., milti, V i., 

Geo IS W. Fskter, QuiUia kRl 

yf. CoQpor, 

Kxteniioiif are betni made to Mi - gtoal. toaodry 
by the National Brake A Eloetrie immudni. 
for Mcrcaakiig Ks moldivtf floor gpam. It ilto to 

adding another 15 to 20-ton tilting opon-hoartb fir- 
iioee to tti OQUlpuieni. 

Improvementa made ponlhto by an InfireiM to 
rapltal aM will praetleally doUbta the .eapnelty 
of tho MaiyivUle. 0., plant bf tho Regent Bcsm 
F muidry (to.. 826 Lakeside avenue, Cleveland. Bldney 

L. Fisher to vice preahtont ef the eompapp* 

Instead of erecting a new plin^ oonGstlng ol 
foundry end machine ahope, the llttoankee lee 
Machine Co., 1001 Cold Bprinu aremie. MOwaUhiii. 
lisa purdiispu tlip plant of the Steam AppHanre 
Co.. West Allis, WIs., and has abandoned Ue 

original roiiatnictlon plans. 

^ American Furnace A Foundry Co., Milan. 
.Mich., recently was orginlxed with a capital of 
$100,000, to manufacture furnaces. The ewn- 
piuiy will e'ect a plant, 80 x 250 feet, the eontrsrt 
for whleli \m been lei. 0(|($|lf are: Preetdent, 

E. L Wataon; vice president, iL D. Mloxey; gen¬ 
eral manager. F. K. Pulkeraon, and eecretory and 
treasurer. F. E. Ross. Tt to expected the "con- 
lianyto plant will be ready for operation about 
Aug. 1 

Molding machbies, screw machines, mUling .ma¬ 
chines, air compreison, etc., are needed by the 
Kegle Bass Co.. Greenville, Mich., Whleb recently 
coqgtleled the erection of a plant, $0 x 200 foet. 

The plant to equipped with 10 hrase Jmiam. 
nickel plating, polishing, machtaie and tool roomi. 

For the present the company's eftortf will bo con- 
Aned to the manufacture of, plumbers' brsii. The 
company, which to capitalized at $100,000, expects 
to be In a position to start marketing Its products 
by July 1. 


I New Trade Publieations 


HU18TS. Klectric bols's, chain blocks, cranes and 
trolleys are described and illustrated In a small 
lN):'kIei. recently published by the Franklin Moore Co., 
WInated, Conn. SpeclfleationH are given. 

INDUSTRIAL TRUCK8.-.\n Illustrated folder has 
Ireen prepared by the Clark TnictTactor Co., Chicago. 
.diowbiK Indiwtrlal trucks which It manufactures, at 
work, and the virloiis types which. are adapted to 
d.fferent work. 

FLEXIBLE ARM. The Breeze Mfg. Co.. Newark, 
N. J.. has Isaned u folder In which a Rezlble metal 
arm for electric light Axtures to deacrlbed and Ulua- 
Irated. This arm according to the folder, direetg the 
light 100 per cent to the spot where It Is required. 
Constnirtion details and other data are given. 

F1.FA1RUE TUBING.—Tlie Breeze Mfg. Co.. Newark, 
N J., has prepared a 36-page Inioklet In which 
Aoxible metal hose, tubing and necesNorles are de- 
Hcrihed and illustrated. General data are given eon- 
ceniiiig the various uses of this material, and the 
teclmlcal Information should be of value to engliiem. 

EIASCTRir HOISTS.—A Iwoklet hat been published 
by the Sliepard Electric Crane A Holst Co.. Montour 
Falls, N. Y., In which electric holils are described 
and illuslral^. The Ulustntiona show the various 
work to wiitch there hoists cun be put, and Installa¬ 
tions ranging from the tranaportatlon of soup to the 
assembling of motor cars are showa 

HAMMERS.—ITm David Bhydolo Hammer Co.. Nor¬ 
wich. N. Y„ baa publtabed two heokloti in which 
hammert which It nMnuractum ore deicribed and 
niuBtnted. One booklet to a poeket ettolog, and 
hcsldei eoKtolnliif tofonipilQn eeMemtog the han- 
men, eoptalni « itoiy 6f |hi Ufo of David MifM. 
8 tHtthcr of fiitevtittog tobltib aiid genetol tatorma- 


tion useful to meehanlrs, etc. The second booklet 
rontalDs detailed Informalion aiid speclflcatlons of the 
hammers. 

FRICTION CLUTCHEB.- A booklet has been pub- 
Itohed by the Csrlyle Johiiton Machine Co., Manches¬ 
ter, Conn.. In which the achievements of Metton 
clutches to the fleld of machine deaigniog are out¬ 
lined. Applteatlans of friction elutchM to tho various 
machine tools are Illustrated and deoerlbed lo detail, 
showing the flexlbnity of design. Other dettils of 
Interest are given. 

METALLIC TUBTNQ.-Tbe Peimiylvaiila Flextoto 
Metallic Ttibing Co., Phlladelpbla, hap piddUMd % 
iMwklet In which flexible metoi Imse to itoicrlbed Md 
Hliutnited. This tubing consists of a coQttauoHi 
iironte or B||e1. upe, relied hi a splnl, m Omt the 
edges Interloek. forming a 4-wall oontnietloii. As 
the tape to rolled a groove la formed, whlrii eon- 
lalns an asbestos packing to praCect tho ttthlng fftm 
wear. Other detatla ore given, an weB as the various 
purposes for which this tohlug if adiptedi 

SOLDERING IRONS.—Eleelrle soMsrlni Irsiri ire 





Old Firm Erects Modern Foundi^ 


Built to Cope with the Company's Expanding Punch and Shear Business, 
This Plant Now Handles Overflow Machine Tool Casting 
Business of the Vicinity 


‘T : 
•» > i 


a NPRECEDENTED demand 
for plates and structural 
steel shapes during the past 
few years, while primarily 
affecting the mills also ^ has been re¬ 
flected in the machine tool industry, 
especially among plants making those 
tools employed in the yards and shops 
where this material is fabricated. 
Punches, shears, single and multiple 
drills, bending and straightening rolls, 
presses, .hot and cold saws, bulldozers 
and other forms of mechanical equip¬ 
ment while made in ever increasing 
quantities, have not been supplied to 
meet the requirements in this particular 
field. Many orders for these tools 


emanated from new concerns, but the 
majority wete, and are, from firms 
expanding plants to handle a larger 
volume of business. Methods changi- 
with the times in steel fabricating, as 
in every other line of endeavor, and 
tools and equipment which were con¬ 
sidered the last word in efliciency a 
few years ago, now, in a great many 
cases are considered fit only for the 
scrap pile and entered as such on the 
yearly inventory, A machine capable 
of punching or drilling one hole at a 
time was fast enough in the days 
when a pair of skillful two-handed 
riveters required 10 hours in which to 
drive 120 cone-head rivets in the lapped 


joint of a boiler sheet, but* it . bid 
no place in a yard where each rivefjoft 
gang accounted for af'Ieast 2000 hblei 
a day as they did in the sides of ves¬ 
sels ordered by the Emergency Fleet 
corporation. 

Rolling stock on the railroads ha]S 
been growing steadily in site and. 
quantity in recent years and 2na€hinerji|., 
mamifactiircrs have dfine their best -to 
keep pace with the increased deiAWd 
for larger and more efficient -type^ 
of machine tools particularly adap^. 
to that cla.s.s of work. The same if 
true in the automobile industry^ 
building bridges and steel frame bufidf 
iiigs and other forms or expressions of 
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FIO. 2 -(lENERAL VIEW OF TUB INTEUIOR UMIXINt! WEST-NOTT*: THE CRANE ON THE IX)WEIl TKACK, THE CLAM SHELL BUCKET AND THE HEATERS 



fk;. 3-casting for open side planer bed ^it is cast in the position shown -corf^ to 

FORM THE PUCKfSTS FORM AN INTEGRAL PART OF THE COVER COIHIS 


indiibtrial activity based on, fabricated 
metal parts. 

Prominent amoiiR the firms engaged 
in this line is the Long & Alstatter 
Co., Hamilton. O., which recently 
has completed end placed in operation 
a strictly modern foundry for the 
■production of a wide and varied line 
of punches, shears and other machinery 
employed in fabricating plates and 
shapes. The plan, Fig. 1, indicates 
that the shops ot this company are 
situated between the lialtimorc and 
(Jhio railroad on one side and‘the Penn¬ 
sylvania railroad on the other and that 



FIG. CASTING SHOWN IN Fia 8 JUST AFTER COMING OUT OF THE SAND—THE COVER COMM TAKE THE PLACE OF A COPE 







FIO. 0—CORK OVENS AND CARS, ALSO TUKEBOX FOR PLANER BE1>—THE LARGE PLATES COVKKINQ THE CAR BODIES ARE PLANED PERraCTLY tBUI 

4ND MANY CORKS CAN BE MADE WITH SIMPLE PRAMF^ 


they occupy a whole city block ap¬ 
proximately 400 feet square. A spur 
from each of these railroad lines enteis 
the plant from each side affording ex¬ 
cellent shipping facilities for the fin- 
i.shcd product as well as convenience 
in receiving supplies and raw ma¬ 
terials. 

The brick foundry building which 
served the company for many 
years has been torn down and the 
new machine shop is taking its place. 
A modern, up-to-date, foundry of 
greatly increased capacity has been 



FIG. « -THE FRONT OF TUB CUP0L.\S, MEZZANINE FLOOR AND CIURGINO PLATWHM 
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erected on the north end of the com¬ 
pany’s property. It is separate from 
the new machine shop by the foundry 
flask yard 45 feet in width and from 
the street line on the north by the pig 
iron, scrap and coke storage yard 50 
X 370 feet. This yard is spanned by 
a 10-ton traveling crane made by the 
Northern Engineering Works, Detroit. 
Pig iron is unloaded and stacked into 
piles by the aid of a magnet suspended 
from the crane and the coke is handled 
hy a clam shell bucket. The charging 
floor of the cupola is provided with 
an extension which projects into the 
yard and the crane is employed to 
lift materials for the charge onto this 
platform. From this point, they arc 
carried into the charging room and 
piled in close proximity to the cupola. 


There are instances where the man 
who charges the cupola or who has 
charge of the gang which docs the 
charging, knows his business and of 
course in cases of that kind, the work 
will be done pioperly, but in a great 
many shops at the present time the 
men who charge the cupolas, when left 
to themselves to handle the charge, are 
likely to produce startling results. 
Uneven charging will result in un¬ 
even melting and uneven melting will 
be reflected in castings that arc scrapped 
on account of cold shuts, blow holes 
and shrinkage spots due to oxidized 
mclal. 

These and ether contingencies arc 
met by hs^ving each charge of iron 
made up on a definite pile and by 
loading the coke in cans. A certain 
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by the Northern Engineering Works, 
Detroit. Mich. The light crantg travels 
on a lower track below the others and 
relieves them of a great deal of light 
lifting particularly in connection with 
loading and unloading the core cars. 
The side bay is divided into three 
sections occupied respectively by a 

side floor which is served by a 5-ton 
Northern crane; the cupola room, 
which as already stated contains two 
cupolas and sufficient room for a 

third; and the core room which also 
includes the sypace taken up hy the 

ovens. 

A view of the main bay is shown 
in Fig. 2; from this view it will 

be seen that most of the work is bed¬ 
ded in the floor. The molds are skin 
dried either by wood, charcoal, or gas, 



Pia K™KLi:CTIlU’AI.LY HllIVKN CENTItlFliOMi rOMPIlKSSdIl ON THE LEFT P0.SITIVK PUES.SUKE BLOWEIl FOIl THE R4-1NTH CUPOL.V ON THE HIOIIT— 

SM.tLL CO.MPKESSOR NOT SHOWN 


A number of wooden platforms arc 
employed to facilitate making up and 
handling the cbargch. They are placed 
at various .points in the yard and the 
proper amount and quality of iron i'- 
placed on each, after which they are 
picked up by the crane and deposited 
on the extension platform outside the 
charging room. The platforms are 
- mounted on two transverse side pieces 
of plank SO that when they are rest’ 
ing on the ground it is possible to 
run a lift truck under them and con¬ 
vey them to any designated point on 
the charging fleor. 

Coke is unloaded from cars by a 
clam shell bucket and the same bucket 
is employed io fill the circular cans 
which are used in making up the 
charges for the cupolas. It is ex¬ 
tremely difficult, as every foundryman 
knows, to have the coke charged 
uniformly when it is taken up to the 
charging platform and dumped there. 


number of cans arc allowed for each 
charge of iron and the chatKes of 
making a mi.'stake are reduced to a 
minimum. At the present time two 
cupolas made by the Whiting Foundry 
ICquipment Co., Harvey, HI., one lined 
to 45 inches and the other to 54 inches, 
arc used alternately for melting the 
iron. The heats run from 25 to 30 
tons a day. Piovision is made in the 
foundry layout for an additional cupola 
90 inches in diameter when the nature 
and character of the work warrants 
the installation. 

The foundry measures. 90 x 370 feet. 
Steel and concrete were employed in 
its construction and, as may be noted 
in the various illustrations, it is par¬ 
ticularly welt supplied with lighting 
and ventilating facilities. The main 
bay is equipped with two 30-ton elec¬ 
tric traveling cranes manufactured by 
the Whiting Foundry Equipment Co., 
Harvey, Til., and one S-ton crane made 


the molds in the floor being covered 
with sheets of corrugated iron for 
that purpose and the copes being set 
on suitable stands such as those shown 
in the right foreground in Fig. 2. 
Many of the copes are made of wood 
and arc provided with trunnions on 
the sides so that they can be rolled 
over really. These flasks are relics 
of the old shop and according as they 
wear out, they arc not repaired but 
are scrapped and replaced with iron 
flasks. At the present price of lum¬ 
ber it is claimed that iron flasks are 
as cheap as wooden ones, and they 
certainly give better satisfaction over 
a longer period. Scarcity of lumber 
tong ^ago forced European fptindry^ 
men to adopt the iron flask per* 
manqitly even fojr the smallest 
and the-mdicqtions are that the Amer¬ 
ican foundries are heading the, .same, 
way. ^ , 

Some of the ridings ihade by ’ this 
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no. 10—AN EXTENSION OF THE CRANE RUNWAV FACtLlTATBS UNLOADINO PIQ IRAN OSn 
DIRECT FROM THE CARS TO TUB BTORAOR PaES—A MAGNET IS EMPLOYED FOE tUNOLINO.'. 
THE Pia IRON AND A CLAM SUEIiL BUCKET IS USED FOR TUB COKE 


company are large and bulky and a 
casting’pit 18 x 50 x 5^ feet has been 
'providfed near the center of one side 
of the main bay to facilitate hand¬ 
ling work of this character. The bot¬ 
tom of the pit. and the side and end 
walls arc constructed of concrete, the 
walls coming flush with the foundry 
floor. A number of I-bcams provided 
with handles end rows of holes at 
suitable intervals are employed to 
block off any desired section of the 
pit when necessary. In this way there 
always is a definite rigid enclosure a- 
rotind the body of $ai|d composing the 
bottom or drag part of any mold and 
there is no danger that the pressure 
of metal will strain the walls. Cast¬ 
ings made in the floor adjacent to 
other holes or to pits which have not 
been filled in and rammed firmly are 
subject to such a contingency and as 
some foundry men know to their cosi 
castings actually have been lost on 
this account by the metal bursting 
through the intervening wall. In the 
rigging under consideration there is 
no such danger. 

Copes Formed With Cores 

The copes on all of^ the jobs made 

in the pit are held down by cast iron 

weights which rest on long iron 

binders extending from side to side 

* 

of the pit. In the illustration. Fig. 4. 
it will be observed that no cope has 
been used. This casting is a section 
of a 72-inch open-side planer bed 
which has been cast in the position 
shown. The cleaned casting is shown 
in Fig. a 3 and the many longitudinal 
and transverse ribs may be noted. 


The lower face of the casting is a 
continuous plate and therefore it is 
necessary either to support the cores 
which go to form the ribs on chaplets 
or suspend them from the n»pe. The 
method illustrated here is in general 

use in the foundries ilevoted to the 
production of machine tool castings, 

fn Fig. 5 may be seen tiic core box 

on the plate with the core rammed 

ill it. and at A in the right background is 
one of the cores which has bccji dried 
and turned up on its edge. It will 
be noted that as the core is made on 
its side an open frame core box is 
all that is necessary. These cores arc 
provided with cast iron arbors and 


also with hoolcio by which they may 
be picked up and lowered into the 
mold. 

When ramming the drag of the^ 
mold, suitable bearings are rammed 
up at the sides to come flush with 
the joint and serve as supports >'lo 
sustain the weight of the cover coreSo . 
In some cases, after the cores are 'all 
placed, a cope is rammed on top of 
them and the weights placed oh the 

cope. At other times flat plates are 

laid on top of the cores; and again the 
cores are wedged directly from the 
binder bars which carry the weights. 

The grab bucket shown in, thp 
illustration. Fig. 7, is used for digging " 
the sand out of the pit before start-' 
iiiig a job and it also is used for filling 
the pit up again after the pattern 
been properly set up and ready for 

ramming. In fact it is one of the ' 

most extensively used pieces of equip¬ 
ment in the shop. It is used for 
filling all the large flasks on the 
molding floor and the coremakerj' 
also use it for filling some 
large corcboxes. 

Cores Made on Planed Plates. < , ^ 

Two gas fired ovens, each 12 x 24 
X 8 feet, supplied by the Ohio Blower 
Co., Cleveland, are used for drying, 
the large cores while a smttH coke, 
fired Stevens oven is employed in^ a 
similar capacitv for the smaller cores. 
The bodies of the core cars are made 
of channels bolted together but the top 
of each car is covered by a largti 
heavy, cast-iron plate which has been 
planed perfectly, true. Many of the 
corebbxes only frames open top 
and J^tom gnd.^^ directly on 

tKe -»l«t«' ioil of sand in 


mi 
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that position. It then only is nec¬ 
essary to rap the box and remove it. 
a procedure which does away with 
clamping a plate on the box, rolling 
it over, lifting the whole thing onto 
the car and then removing the box. 
The latter method cannot be avoided 
in some cases owing to the .peculiar 
formation of tfie core. Under such 
circumstances plates arc clamped onto 
the box in the usual way. 

The tracks from the large ovens 
extend into the main bay and there¬ 
fore all tile large cores are made 
either on the cars or on the floor in 
that vicinity. The small cores are made 
in an adjacent portion of the side bay. 
This part* of the building also houses 
the sand mixing machinery consisting 
of a grinding pan supplied by the 
National Kiigiiiecring Co., Chicago, 
and a revolving mixer made by the 
American Foundry Equipment Co., 
New York. A supply of .sand is kept 
in large bins at this end of the build- 


measures 50 X 370 feet and is spanned 
by a 10-ton electric traveling crane 
made by the Northern Engineering 
W'orks, As may be seen by referring 
to the illustration Fig. 7, one end of 
the crane runway extends over the 
railroa<l track. Fy this arrangement 
the craneman can unload the material 
directly from the cars to the yard, 
handling the pig iron with a magnet 
and the sand and coke wdth a clam 
shell bucket. Cars of sand arc .spotted 
in front of ♦he rolling doors show^n 
in the end of the huilding in the same 
illustration and the sand is shoveled 
into a scries oi l)ins on the inside. 

The flask v.^rd fies between the 
foundry and the new machine shop. 
It is 45 X .<40 feet and is served by 
a lO-ton Noil hern crane. 

When designing the new building, 
the comfort and convenience of the 
eniplo 3 'cs was not forgotten. A w'ell 
equipped locker, toilet and wasli room 
has licen provided in which every 
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bly drawing of the Booth rotating elec¬ 
tric furnace, since the drawing shown 
in the issue mentioned was that of the 
lirst experimental furnace, whereas the 
drawing attached shows the improved 
dc.sign, complete in all respects. 

On page 402 Dr. Gillett in discussing 
the Detroit furnace, calls attention to , 
the importance where copper is to be 
melted following a heal of 60-40 yellow 
brass, uf running a suitable wash heat 
in between the two. With the Booth 
furnace, by having an extra furnace 
^he11 available, it has proved to be a 
great advantage simply to remove the 
shell which has been used for melting 
fine grade of material, and to substitute 
the extra .shell when it is necessary to 
have absolutely no contamination with 
the melal from one heal to the other. 
This change can quickly be made. The 
shell which has been in use simply is 
lifteil off the rollers, and a new .shell 
set in place. In order to save time 
the new shell can be heated previously 
by an oil flame so that it is brought 



ing. Core .saml and facing sand are 
mixed in consideralile quantities and 
stored in l)ins near the mixcr.s. 'The 
lirepared sand is taken from the liins 
either by tlie g'ab bucket (»r by wheel¬ 
barrow and taken to it.s destination. 

As airraily slated, the cupolas amf 
their accessories (K'liipv llic center 
section of the side bay, 100 x 30 feet. 
The two cupolas at present in use 
W'cre supplied b^' the Whiling Foundry 
Kqiiipmcnt Co.. Harvey, 111., and are 
lined respectively In 45 and 54 inche.s. 
The blast is supplied by a positive 
pressure blower which delivers ap¬ 
proximately 6000 cubic feet of air a 
minute. It was made by the P. H. 
& F. M. Root.s Co., Conner.sville, Ind., 
and i.s driven by a 40-horsepow^er 
motor. The blower, motors and the 
egmpressors wdiich supply the air for 
the ipnctiinaiic tools, etc., are situated 
on one <part of the mezzanine floor. 
The other end of the floor has been 
partitioned off and provided with 
.sliclve.s to .serve as a store room for 
chaplets and miscellaneous foundry sup¬ 
plies. 

The pig iron and cake storage yard 


man lias an individual locker in which 
to k“cp his clothes. The wash liasiiis 
an- supplied with hot and rf»Id water. 
I hrcc latge luatei's marie by liobeit 
liorrlon, liK., Cbii.igo. are used for 
luM'ing the shop in cold w'cather. 


Cates Later Type Fiirnaee 

Ity C. U. n,u>lh 

Wo have read with interest the seriatl 
articles by H. W. (iillett, of the hurviiu 
of mines, entitled “h'lectrical Melting of 
-Mloys.” The information furnished 1 y 
Dr. (iillett is of great service to the 
industry, and muloubtcdly appreciated 
by all melters of brass, and those of us 
who arc especially intere.sted in tin- de¬ 
velopment of the electric furnace for 
this purpose. 

In article No. 6. appearing in the issue 
(*f May 15, a mistake which occurs on 
page 404, in that the reading headiiq^s 
under Figs. 7 and 8 were tran.sposcrl; 
in other words, the line drawing show¬ 
ing the general assembly for the Booth 
rotating bra.s.s furnace was wrongfully 
given as the general assembly of the 
Detroit rocking brass furnace, flerc- 
wilh is shown a revised general assem- 


up to working temperriiiire beftjre 
charging.. 

Wv are especially latiTcsted iii com- 
p.irative records as given in Dr. (iillett's 
article. One of the recent iiisiallatioiis 
of the 50()-poLind Booth furnace at the 
plant of tlie National Bron/.e & Alum¬ 
inum Ihmndry C o.. Clevelaml, .sliow'ed 
a total oulpiu of 3800 jumnds of red 
bras.s in nine hours, and an average 
power consumption of 310 kilowatt 
hour per net ton. including preliminary 
heating. 

The first Booth furnace, which has 
been in operation for over a year at 
the plant of Lcitelt Bro.s., Chicago, has 
not been shut down due to furnace re¬ 
pairs more than two days during the 
entire period. On two different occa¬ 
sions new linings were installed, but 
it only took a day's time to relinc, since 
the furnace linings come in only three 
of four pieces. The first lining lasted 
5.50 heats, and the second lining 660 
heats. h\ both cases no patching was 
done to the lining in any way. 

* • - 

The Brown Hoisting Machinery Co., 
Cleveland, has purchased control of thf! 
Elyria Foundry Co., at Elyria, O. 






Metallurgical Theories Conflict 

Complete Bibliograpby Shows That Investigators Attribute Various Effects to * 
Sulphur and Phosphorus in Steel and Cast Iron— 

Results Modified by Other Elements 


HE joint committee of the 
several technical societies 
which IS investigating the 
effect of phospliorus and sul¬ 
phur in steel haa started its work 
by compiling a complete bibliography 
on the subject. In presenting the 
bibliography the commillec on sta¬ 
tistics calls attention to the fact that 
nearly all foreign specifications allow 
a higher phosphorus and sulphur con¬ 
tent in ‘itcel than is permitted in spe¬ 
cifications originating in the United 
States. 

Analyzing the various opinions ck- 
pressed in the papers reviewed the 
corniiiittec states- that it appears al¬ 
though sulphur itself may he a detri- 
nient to iron if it exists as iron sul¬ 
phide. its injurious effect may be iieii- 
iralized by the presence of sufficient 
manganese to form manganese sul¬ 
phide. This compound is said to he 
comparatively harmless unlesN it oc¬ 
curs in a segregated form. 

Phosphorus \s not believed to have 
decidedly detrimental effects in niaking 
steel brittle if the carbon content is 
low, although an increase of carbon 
content increases the hardnessi when 
both carbon and phosphorus are high 
and the steel is rendered hiitllc. Its 
effect also seems to he modified by 
tile presence of other elements con¬ 
tained ill stci‘1. The form in which 
phosphorus is present also is said :o 
have ail elTei't on tlie properties i>f 
the i?teel. .Stead's investigations lea<l 
him to believe that while MriaPj does 
exert a powerful influence on the me¬ 
chanical properties of steel, the phos¬ 
phide, if well distributed in the 
ground-mass, is practically without ef¬ 
fect. 

It also seems to be a generally 
accepted view of the varigus writers 
that these elements arc the cause of 
segregation and hcncc of unsound 
steel.* Therefore to reduce segrega¬ 
tion the content of sulphur and phos¬ 
phorus should be kept low. 

The influence of sulphur and phos¬ 
phorus on steel has been investigated 
by many writers in an attempt to 
correlate the chemical constitution with 
the physical properties. In general, it 
has been found that an inerease. of 
phosphorus causes an increase in ,the 
proportional limit of elasticity and of 
the ultimate. tensile strength; it re¬ 
duces the percentage elongation and 
reduction of area, and increases hard¬ 


ness, hut when high phosphorus is 
accompanied by high carbon, a decid¬ 
ed brittleness result.s. The influence 
of sulphur on these properties is not 
so pronounced as that of phosphorus 
although it is generally held not to 
weaken steel in regard to teiisil ■ 
strength. 

Otiniov Xnf Uniinimous 

Sliow’iiig that it is not the iinaiii- 
inous opinion of metallurgists that sul¬ 
phur and phosphorus are injuriouh, 
Wasurn is quoted as considering 0.10 
per rent phosphorus to he harmless, 
and asserting that 0.15 per cent sul¬ 
phur is the lowest limit at which 
red shortness may be expected. Miller, 
while he believes pho.sphoriis to he 
injurious considers that sulphur belo.v 
0.20 per cent is not detrimental to 
the quality of the steel. Rlow liole*^ 
which are so often attributed to the 
action of sulphur, ae- ording to Pit¬ 
man, are due to poor niclliods of 
pouring rather than to the sulphur 
content, whde Stead .says that sulphur 
may be regarded as a friend when 
used intelligently. 

The committee calls attention to 
the fact, that notwithstanding the 
large number of tests published and 
listed in the bibliography, the real dif' 
fereiice in serviceable jiropcrties of 
two steels that vary for (xample. by 
0.01 per cent pliosphorus, is unknown 
except perhaps in regard to tensile 
strength. Many articles, it . is said, 
give only the author's views, beliefs 
or opinions which were formed from 
limited observations or preconceived 
ideas. Comprehensive series of tests 
will he made by the several commit- 
teees working on this problem to 
determine conclusively the effects of 
these two elements on steel. 

The section of the bibliography 
which pertains to the effect of .sul¬ 
phur and phosphorus on gray iron 
and on malleable is given herewith. 
From this it will be seen that opin¬ 
ions differ to quite an extent. This 
subject well could be as thoroughly 
studied by foundrymen as the effect of 
these elements on steel is being stu¬ 
died by this committee. The follow¬ 
ing list has been arranged alpha¬ 
betically by authors: 

-\D\M.SON, E. PI|f Irorw nml Tholr T^pp. 
Iron and Coal Trade Jffviruij M, p. 302, 190®. 
niaMlftes tlic various pig iron« srid briefly ron- 
fiirien the effect of oarlKtu, silieon, sulphur. 
phoephoruB M)4' mafiganefie on the and 


grading. Siil|ihur is not such a cleaiVy BMtngF 
.‘IS II jM otten reported to be. Fhaipboni* 
let .lids the late <if cooling at the recalenoeiKw 
points :iiid a bo lowers the strength of cast iron 
ill transverse test. 

-\I)\MSOX, K. Influence of Silieon, Pbosp- 
•lioiiis. Miing.iiii>sc (iiid Ahimiiium on the CblB 
III i',ist Iron, Jtmriuil of Iron and Slrel InnH^ 
tulf, ulf, p. 7ft, 1900 -I. Ucborjlies experimant* 
irijile to lit-Tpriiiiiie the influpnec of thew* 
loiib (III (hill, .iTid to uhtaiti ('onipnrativo data 
iiti •iH‘(-lii)iiw;il j,iii] other conditions. Vlioii' 

phonis li.is Miine inflijcncc* in reducing the per- 
••eiifaifo of (‘oinhiiKH) rnrboti, Htid ^ocreaKes the 
s|length 111 tians\erse and dctlei-tlon t*»te. 

MlN'oi.n, , 1 . o. xiic phvsicul Influence of 
KieiiiL'iits ,111 lion. Journal of Iron and Sleet 
Iu.ylilulr, i*. ]» 107 , ift94. An jnveetijrstfon ol 

the* iiifliKMice of the elninonts on the recalesecnt 
points showing that the influeiiee is not gtw* 
eiiipil by any pcitudic law. 

HKI.I., I. borTfll.VN. On the belui\lnr of 
(diosphoriis ill),] Huliditir in the blast furnace. 
Journal of Iron unit Sterl Irmlilnte^ i, ]i. 2^7, 
JS7I, Sa\s that the uiidoiibtitl evil prcHlueed bj 
till- FJrr'.eiu-o of phosjihonis or sulphur In iron 
ronfei*! nr iiitere.-it iithiu uriy fa<*t coiiudoteil 
with their ai-tion in a lilast foniare. 

ItPJ.I,. I I,. On some of the eonditiom which 
apiureiitly affeit the quality of the iron. Journat 
>‘l Iron and Strel InsHtutr, g, p. 288, 1871. 
Infers the nV/*M,-of of iron ik, within Jiinits, «►' 
tirelv iiiiler>eiiflriit of its elictnical composition. 
However, it is (feiierally thought that nil exceM 
i^f sulphur haidoiiH iron. 

BLACKwntii), i>. V. Iron and Its rropcrlicB. 
,\nierie.in Foumlri tiieii's assoeiation. Trails, *fjf, 
p. 1914. iJealH with tlie princJiml proper 

Im“< of I’Msl iron and its behavior when alloyeil 
vMth witjlii other elements. He also iTiscujweo 
The infliieiicp of sulphur, phosphorus, manganese, 
iiliiiiiiiiiiin iiTid topper on molten e'lHt lion. The* 
nil shortness caiived b.v sulphur is due to the 
:iti*>cnoc of a suffii-ieiit umouiit of maTigaiTese to 
foiin iiiiinganese sulphide whieh refliicos the 
nielting point, leaving iron siiliihide present in 
the iiiffal. rhrtsphoi-ns jiroduw's lu-ittleiiests under 
slioi'k. It u* nbo a cause of segregation and 
tlierefoiv* of poioutv. Hhosphoius exeits no iri- 
fliK-nee on the earboii in stiH,*). 

(%\n\trr. \., iiMd (JOrTAL, r. Notes on Iho 
(lliemii-nl Coiiiposition of Iron and Steel, 

MituUnijmidnft, ). p. ‘•an. 1901. From “An. 
ii.iles (hr Miik-m.” An aceoiiiit of invc'-tigationB 
dealing with tin- elerneiils. Chenileal 

C-AIII'KNTI.IL H (\ II. The f.'rowth of Oast 
lioiw After Ib-piiiteil Ib'atiiigs. Iron and Coat 
Trndi'^ UrtUw, p 7 ft I, Hill. ('oriHideni 

the effeel of .-.ulphiii, phosphorus mid nm 
and gi\('s re oil of experiments to flml a eom* 
inerciiil allov wliftM* glow lb is m'gligibic. Phos- 

jdii'le non glow- relatln-ly slowly while sulphur 
ii.i-. no ii|iiireei.ible effed. 

(‘IlKEVKIt. B. \V Two Conditions of Phos- 
idiorui, in Iron Trails. A. 1. M. K., Jli, p. 260, 
1SH7. Coiirliiiles phosphoriis exists in iron in 
at le-ist two conditions, as phosphide and ns phoii* 
plinte and that tlu* phn-phide is the injurjmif 
condition: (he phospliatc being iirescnt ft] tha 
form of slag. The iion hlioiild be so pixxlueed 
an to have as mueli as ]iossib1e of its ]ifiOB- 
pboru^i oxidi/e<i to phosphoric (leid. 

(NIE, li. .1. The ififlueiiee of phosphorus Oir 

cast iron. NtalToidchire Iron and Sti'el insti¬ 
tute. 29, 1914. 

COK, H. I. The InllucTire of the Mt-talloldti 

on the Properties of Cast Iron. Journal of Iron 
titul Slrrl fnslltulr, 87, (i. 361. 1913. Nulnhuff 

iriereases the -trenglli in a retnarkaldc manner 
Ttiere is no evideiwv that high sulphur content, 
results in the formatioTi of blow holes. Phos* 
phorns nlTecis the chilling ac-tion of the Mud on- 
Irons low in silieoti. One-tenth per cent appears. 
to strengthen «-ast iron but 0.2 per (xmt results- 
in a lianl w'nik brittle material. 

COK. H, I. Tlie liifluciK^ of Sulphur on Onst 
Iron. Mrrhoinical EnyiMerinp, 90, p. 219, 1013. 
Drieflv eoiisiders the reasons for the presence- 
of sulphur in east Iron, its elTcct on tbo pbj'sicaf 
and ineehanieal properties, the elimination, etc. 
Resume of Stead's and Levy’s work. 

D’AMICO, E. T'hcr den Einfluss des Phosphors 
nuf die Kigonsspbufieii doB Flusacisens. Fernm, 
10, p. 280, 1012. the increase of 0.10 per cent 
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plionphuruH up tn 0.41 per wnt iil!ccti*d th« 
quttliry to the decree mm follows: The elastic 
limit is rniMifl 6200 pounds; the ultimate ten¬ 
sile strength is raised 0200 ijounds; t^ ctonge- 
tfon is rvducefi 1.30 per emt: the contraction 
of area Is reduci'd S.81 per cent. Drlnell hard¬ 
ness number is iiicreaaed 12 ijolnts. 

DILIAKR, (1. llobeiNen fur dsM Werfen. 
OeMlrrrfirhiitrhe Xeilsahnft fur tterg %nd llutten- 
wesen, 'tO, p, 070. Sul|ihur makes cast iron 
hard, white and porous, causing absorption of 
gases ghen up on ('ooling and it abould never 
exceed 0-076 per cent. 

KAKINH, K. K. The (‘hemlstry of Cast Iron. 
Iren Trade HevieMt, 46, p. 1030, 1010. Iron 
Age, 33, p. 110, 1910. DiscnuMee heat Irratment 
and the Influence of cliemicnl conipounUs upon 
the casting. Phosi>horus has im effect on thr 
contraction of cast iron except mechanically in 
enlarging the cnteciic mixture. The effect of 
sulphur depends on the amount of manganese 
present. In the absence of manganesp, sulphur 
in iron promotes contrac-tion fluring coivling. 

EVANS, 0. S. Introducing Phospliorus into 
Cast Iron. Kovndby. 44, p. 316. 1910. Phos- 
phonu) may be introflnccd in ciist iron to affcot 
Its Iluidity but it is doubted whether it is com¬ 
mercially feasible. 

C1REF.NF., A. I. Electric Heating and the 
Removal of Plioaphonia From Iron. American 
Institute Mining Engineers, llulletin, Feb., 1913. 
Explains the inetalUirgical reactions by vrhidi 
phosphorus mn be removed from inm. 

HAILSTONE, 11. Action of Metalloids on atifl 
the Mirrostnicture of Foundry Irons. Prop .S 
Staffordshire Iron and Steel Institute. 1907. 
Sulphur makes iron more fusible anfl liquid by 
formation of fluid giilphidcs; tends to form 
combined earlton. hardens the iron and pro¬ 
duces greater shrinkage; caiiMes blnw hnlcs, with 
high tcniiierature of caisting; promotes forma¬ 
tion of deep chill, st'grcgatioii and blnw holt*. 

HATFlEIiO, W. II. The ronrtitulioii of C.i-t 
Iron. FouNnav, 46. p. 1912. Dealing with 

tlie constitiieritH of cast iron, and sonic of the 
changes produced with heat treatment. 

HEN HERRON, JOHKPIf. Note on the DiRtribu- 
tlon of Sulphur In Metal Ingot Molds. Journal 
of Iron and Strrl Iruititutr,. 1, p. 236. 1907 

niids the sulphur niiirh higher In the lop inr-li 
from such molds. Recommends taking <heniic;il 
AtiHlysih sanitilpa from tiie bottom 

HENNINO, CAPTAIN. Foundry Iron. Jourunl 
of American Foundrgmcn’a At/ioriatwn, 9, p. 
121, 1901. Showing that cheiniciil iiiifl ,di>sir<il 
investJgaticns are of to tlic lou'nlnr in¬ 

dustry and iqually mci-MsK,’ >.t ihe nla-t fur¬ 
nace. 

I1IORNS, A. H. Influence of Cliemicnl Coni- 
pounds on the Properties of CJast Iron. Mechani¬ 
cal EntjU\cerina, tk, p. 170, 1009. (kiirodcrs 
the influence of the Ubiial elements found in 
east iron. 

HOIinilTON, Ii. Some notes on fho chemistry 
of cast iron. Iron Traile Kevivw. 59, 4. 1900. 
Considera carbon, silicon, manganese, sulphur 
arid phosph iniM. 

HOWE, II. M. The Couslitution of Oast Tran, 
with remarks on current opinion concerning it. 
Transactions of Ainorlciin Institute of Mining 
Engineers, St, p. 318. 1901. MetnUograpki.nt, d, 
p. 203, 190.1. Engineering and Mining Journal, 
95, p. All, 1013. An attempt to Mdect the 
most probable working hypothescM, in studying 
ihe relotion betwixjn iho chemical comjioaitionM 
and physical properties. 

HOW SON, R. The Art of Puddling. Journal 
of Iron and Steel fmtUute., p. 676, 1878. l>is< 
cusses quality of pig iron best adaiitcd I n 
puddling to remove the phosjihorus. This is 
easiest removed from pig low in silicon. 

HUDSON, W. J. Behavior of sulphur in the 
manufacture of iron. Abstract. Journal of 
iron and Steel Institute, J, p. 213. 1880- The 
effect of sulphur on castings is to cause frequent 
fracturing while the iiou is in a half-solid con¬ 
dition. 

JOHNSON. Q. R. The Action of Metalloids 
on Oaat Iron. Iiidustiies and Iron, 3.7, p. 208, 
1898. DIbcusbch the effect of each element on 
the propertlcr of the Iron and n.i the rule of 
the other metalloids. Gives tables of tensile testa 
in which each element in turn is vjr ed, tim 
others being held constant. Ullimalc tcn-,!!o 
strength increased as sulphur Increased hut ile- 
oocsfled when pbosphorua increased. 

JOHNSON, J. E., JR. The Influence on 
quality of cast Iron exerted by oxygen, nitrogen 
and some other elements. American Institute 
of Mining Engineers, Bulletin. 85, p. 1, 1914. 
Transactions of American Institute of Mining 
Engineers, 35, p. 212, 1914. Presents facts with 
proofs that seem to establish them. Phoiphorua 
up to 0.60 per cent or more exerclsea a bene¬ 
ficial influence on the strength of the iron and 
the depth and character of the chill. It also 
has the tendency to reduce total carbon. 

JOHNSON. J. E.. JR. The Ohemlotry and 
PhjMlei of Ooat Iron In the Light of Recent 
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Knowledge, .fmerican Maekinist, 96, 1908. A 
review of the advance made during the last 
thr« yosre. mentioning some important articles 
dealing with this subject. 


^ Chemistry and Phy’slcs 
of Cast iron. Briefly Considereii. .4mcHcan 
Mar/ttnwt, gj, p si«. 1900, Furnl8h»*fl in- 
formstiou from the large experieiioe of the 
uutnor. 


nr.r.i, \\ J. tiwt Iron, a Record of Original 
if Ym’ 4*^' 

of cwll In uninfluenced by sulphur. No iei,i- 
tioii lictvveeii sulphur content and the strength 
of iron. No indiciitioub of evil irsiilts from ll.c 
highest sulphur in the seriw. .Ruliiliur in, h.»w- 
ever, in no way hetipflcinl. 

MGUT, S. S Sulphur in lion. FoumvrVj 
. 1.111., 1897. Some remarks on the harmful re¬ 
sults of tiKi large riuantities of ‘.iilphur. 

KREUZPOINTNKU. DiHciission. Tin* (.'hemistrv 
ai'd Physios of f!aat lion. Journal Franklin hi- 
stile, m, p. 329. 4««. 10«0. HiscunmIoii of a 
papci entitled “lllddli't. Wrought in Iron an.l 
Ste»-I.” 


LEBER, K. Schwpfel in <3iissei.seu. Stahl 
und hiten, Ho, p. 877, 1916. Kevievvt, the work 
of Coe and otherM, showing tables of 1 chit ions 
betwiHMi hid|>hur eontent ami such properties as 
li.ii'ilni-ss, iliK-fitIt.v, etc. 

LECirATEldF.Il, M. M.. and ZIF.ttLElL Sul- 
fure de Fer. Ihiilcftn le Socxetc d'Eneour, 1902. 
Metallngrajihist, |>, p. 19, 190.3. \ utmly of ihe 

.^t.itc in which sulphide of iron exists in oust 
iron, and the uatiue of its influence on the metal. 


LONC.MCIR, P. Cost Iron. Journal of dwert- 
can hovndri/men’s Association, 11, p. 61. 1902. 
Reviewa the constitiioiil oleniunlH and their effect 
oil ihe quality and (he piiriioNc to which the iron 
IR udiipled. 




„ - V. . T. rr.iciieai v nine or the Various 

MetsilJojiLs 111 Ciist Iron, /ron Ape, 5«. p. JOl, 
1H96. Results of researches and expert ments, 
f« lowed bv discniwioii. KRtimnles one part of 
siiipluir nenlralizes 10 of Hilicoii 

MATLIND, T. liiHiience of Sulphur in Soft 
Gray Iron. Tiaiwactioiw of Ihe Ainericiin 
l'OUiidr\meii'R ashuciiition, 25 , i». 5.12, 19IS. Sul- 
plnir considered detrimental thfmgh cristingil con- 
up to (t 12 pel cent sulphur will Rome- 
times gotui. stioiig aiul soft. At other timcH 
e:ij.tiiigM aie haid with Ii'vh than 0 09 per cent 
Millthiir. Ileiicc, sulphur Ls not lh»- determining 
factor in hardness. Hi*. re.'4iiUH seem to show 
Milphiir H not as detrimental as it is usiuMv 
rcfirescntcd to be. 

MAULANH, T. High Sulphur la Not so ll.id 
IIS It Is Painted. E’oo.VDrv, 46, p. 84. 1918. On 
the rel.iliim of sulphur to h.irdncHS in cast iion. 


M K.S.SERS(;H mitt, a. Ulierdie Schwofelver- 
teilung in (Insstiiekcn und dereii Kinfluss suf den 
WiMkzengtnuchii.eiigii.sH. Stahl und Eisen, 2o, p. 

l!Mi;i. Hiscubsis, the difference in sulphur 
rliHtrihiitiori in a casting, wlieii [louied from 
above or fixnn Itelow. 


.MUIJlK.'XtVK, 


II*'I iron. 


5/. p. 171, 1899. ConsnlerH cheniicar properties, 
tlie making of tests, etc. 

PAUHUN, C. Ueber d,is VerhaRen des 
schwercl beitn Kiipolofeii-hdimelzen. Stahl und 
/'. SI, p. 6Gr>, 1911. A 1.1 rge amount of 
Miiphur in the coke pusses over to the iron first 
melted. It is nearly impossible to prevent thin 
but the addition of inanganese may aid. 

PE.ARSK, J. B. Iron and Carbon, Mccliaiiical- 
ly and Chemically Considered. Transaclions of 
the American Imtitutc of Mining Kngineerb, 4. 
p. 167, 1875. Oivt'M tensile test resultH iiml 
ehemical analyses of cast iron guns. Pliosphorus 
decreases the teiiucitv. 


PORTER, J. J. Influence of Various Ele- 
meiils oil the Properties of Cast Iron. Traiis- 
iiotions of .tmcrican Fouiidrynieu’s association, 19, 
p. S5, 1911. Iron Trade Hevlew, 49, p. 839, 
1911. Iron Age, 88, p. 1077, 1911. The chief 
factors which influence fluidity are the sulphur 
and phosphorus percentages, absence of dissolved 
oxide, and height of temperature to which the 
iron Is heated above melting point. 

PORTER, J. J, The Physical Properties of 
Gust Iron. Iron Age, 88, p. 1077, 1911. Sul¬ 
phur, if not ill oxy-HiiIphide form, may not be 
bad for cast iron. 


RHEAD, G. L. Segregation in Costings. 
Ironmonptr 1S8, p. 314. Phosphorus is the 
most fumble element in Iron and conseimcntly 
lowers the melting point of iron more than any 
other substance contained by the iron. The 
brittleneas of phosphoric iron when cold, unfits 
the costings for heavy madilnery. 

KOSENHAIN. W. The Distribution of Phos¬ 
phorus In Cast Iron. Met, and O^m. Engineer^ 
ing, IM, p. 660, 1014. Deserlbea method of etch- 
>hg to show the presence of phosphonis in cast 
Iron. 


SCOTT, W. G. Effeeta of Variationa in the 
Constltoents of Out Ivon, f'oogogr, Sept., 1902. 
Describing the infiuenee of Bsetnilolds on oast 


iron as obsened under practical eonditiont with¬ 
out reference to theory, . 

STADBt4ER, A. Zur MeUlIorgie d«i Qus- 
seisera. Stahl und Eisen, 61, p..ft83, 1084, 1016. 
Reviews the work of Ledebur, Meep, Wust and 
others on the influence of the vaVlous elemente 
oil i'ast iron. 

STEAD, J. K. The Effect of Sulphur and Sili¬ 
con on Cast Iron. Nature. 84, p. 302, 1910. 

IMHcufmes the effect of these substances on the 

carbon content of comuiercial cast iron from the 
metallurgical point of view. 

TURN Kit, T. Hilicon and Sulphur In Cast 
non. Journal 0/ Iron and Steel inatitute, 1, p. 
28, 1888. On t^e mutual interaction of allloon 
and sulphur, it appears probable that with a 

certain jicrccntage of silicon there is a definite 
amount of 8ul]>hur which cannot be exceeded 

under given furnace conditions. In a blast 
furnace, a low temperature favors the union of 

hiilidiur ami iron. The composition of the slag 
iiitliieiiccs the sulphur content. 

fi. B. W. Effect of Sulphur lii Cast Iron. 

Iron Age, 90, p. 1661, 1916. Quotes from Prof. 

E. I.4*gur'B article in Stahl und Eieen, Jiingst in 
"Coutribiitions to the Investigation of Cast lron‘* 
and C'oc in the Journal of iron and Steel In- 
stitute, to show tlie effect of sulphur depends 
upon presence of carlioii and silicon. Data. 

WEST. T. D. Characteristics of the Chemical 
Pra|)crti4>h of Cost Iron. Sib. Journal of Engi- 
ncerxnp, 191)1. Shows the utility of chemical 
aim lyses and discusses the effects of treatment 

and comixsiition. 

WEST, T. D. Effects of Expansion on the 
Shrinkage and Contraction of Iron Castings. 
TruiisactioiiH of the American Institute of Mining 
Knginoers, 20, p. 165, 1890. Tests show sulphur 
is harmful in cast iron; 0.20 pci cent sulphur 

lieing enough to injuie or ruin almost any 

ciiHting. 

WEST, T. D. Diffusion ami Segregation of 
Metalloids at the Furnace and Foundry. In¬ 
dustries and Iron, 19, p. .602, 1896. Methods 
of IcNseiiing their evil effects. Variation in 
cotii(iohjtion is discussed. 

WUST, F.. and MINY, J. V\vt den Einlluas 

des .Schwvfels auf flic mcchaitlschon Eigen- 
schjftcn dca graueti Giissriscns. Ferum, H, p. 
113. 1917. The action of sulphur is dependent 
uiiori the mangane-<i‘ tonleiit but not on the sili¬ 
con cuTitciit. High sulphur castings bhow no 
more pronenesa to jtorasily than do low sulphur 
castings. Hardness ri!i«*s with iucicasing Milpliur. 

WUMT, F. and STOTZ, U. Uber den Einfluss 

de.s Phosphor die ineelumlschcn Eigenschaften 
dfb graven GuBSeisers. Frrrum, 12, p. 89, 1914- 
15. Investigation of the iiifliicnce of phosphorus 
on gray cast iron. Test bars with vailous 
pei-ecntnges of phosplinriiH were pretiarcd. The 
Ir.insvcrse test gave a mean breaking strength 
from 39.60 kilograms per square millimeter for 
0.16 per cent phoaphnnis down to 26.80 with 
2.04 tier cent phosphonis. The hardness at 
the same time increased from 2S4 (Hrincll) 
to 327. 

Wl.'BT, F. liber diu Auhangigkeit dcr Gra¬ 
ph! fa ussoheidung von der Anwesemheit fremder 
Elemente in Rohelsetu Mctallurgie, 8, p. 200. 
1006. Tlie solubility of carbon in iron is 
Ichsened by sulphur, but aulphur does not pro- 
mule Its conversion to temticr earlion ;* on the 
coutraiy. it neutralized the action of silicon 
in this respect. 

Malleable Cast Iron 


DAVIS, P. H. Effects of Pbosphorua on 
Malleable Cast Iron. FoOmprt, 47> p. 268, 1919. 
DifCiifudon of Mr. Teng's and Professor Touoeda'a 
paper on this subject. 

HEMF.NWAY, H. Calculating Mixtures for 
Malleable C^st Iron. American Foiindrymen's 
asHociation. transactlona, fit. p. 413, 1916. Phos¬ 
phorus In ciimcction with silicon has an in¬ 
fluence on the fluidity of iron. There will be 
no bad effect if the amount of phosphorus 
present does not exceed 0.20 iwr cent. There 
aro no bencflcial results arising from the pres¬ 
ence of aulphur and it should be lesa than 0.046 
per cent. 

MERRICK, A. W. Sulphur Reduced In Malls- 
able Iron. FouNoar^ 47, p. 686, 1919. Finds 
slag lowem sulphur. 


SMITH. R. II. Sulphur In Malleable Out 
Iron. Journal of Iron and Steel Institute, 92, 
p. 141, 1915. Irern Age, 98, p. 1386, 1015. Re¬ 
search to ascertain If sulphur it removed 
annealing and what conditions favor removal; 
Sulphur does not appear to have ung marhedly 
injurious effects on toe product untn->about 0.15 
per cent Is present. Higher peroentagee give no- 
BAtlefaetory bendl^ teste afid low defleeuoM. 


TENO, J. H. Pbtopbdma in Mallaahlt OwT 
Iron, /ourvuil 0 / Iran mid Steal Imtituta, 96, 
p. 849, 1918. Investi^pCioni tindertaken to de- 
tennlne the effeot jl pmportiona of phoq^totos 

(Cofto/fMifitf '(HI page 
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FUS. 2 DRAI! I'AHTLY F.OAMKI)-NOTE THE GRIDS AT .•/ FOR KKINFOUriNG THE WALL AND THE SPECIAL GUIDE PLATE ON THE SPINDLE AT B 

cluccr ash pan. This castinj^ is approx 1- the job consists of a heavy circular the mold. On aecoiinl of the castiiiR 

maiely 12 feet in diameter by J fcet<leep cast iron bottom plate, 15 feet 4 inches being s-plit in two the mold is not a 

ill the center with a metal thickness of in diameter with 12 staples cast in as true circle but has a flat Sipace on 

7^-ineli This is a job that would take many lugs distributed at equal inter- each side. It therefore is necessary 

a moldcr a week or ten days to make vals around the perimeter. These to provide means for closing the cope 

under ordinary circumstances. With act as anchors in binding the mold accurately and in the proper relative 

the aid of the rigging shown one together. One cast-iron flask section position to the drag The guide 

molder casts an a.sh pan every secoi\d 14 feet 4 inche® inside diameter pro- hole.s were drilled diametrically oixpo- 

day. The first order for this job called vided with flangc.s top and bottom site each other on a center line; the 

for 90 ca.stings and the .second specibed is provided. 'I'hc top flange was ma- cope, spindle bearings and oilier 

200 so it is easily seen where the .saving chined to a true face and had Imles measurements were determined from 

in lime offsets the cost of the rigging. <lrille(l at diametrically opposite sides to the same line; and then, to insure 

The rigging provided for molding receive the guide pins when closing against the po.ssible error due to turn- 



FIG. » SEi'I'lONAL DRAWING. SHOVVl.NG THE MOLD ASSEMHLED READY FOU POURING THE STANDARDS SHOWN AT 5 J RENDER THE UFTLNQ PLATE 

k wrinffAff «r 
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ing the cope end for end, a second 
hole was drilled near one of the first 
on one side only. Thus by having 
two holes on one side and only one 
on the other there is no possibility of 
making an error in closing the mold. 

The cope plate has the same gener¬ 
al dimensions as the bottom plate. 
It is provided on opposite sides with 
a pair of substantial lugs in which to 
fasten the clevises when rolling it 
over. Their application together with 
the other general features of the plate 
are shown in the illustrutioii Fig. 1. 


THE FOUNDRY 

to the cope plate by six cast-iron 
standards shown at S Fig. 3. These 
standards serve a double purpose. 
They carry the face of the mold and 
al.so prevent it from springing un¬ 
der the pressure of molten iron while 
the casting is being poured. This 
plate is provided with a 9-inch opening 
in the center to accommodate the run¬ 
ner core which forms a continuation 
of the upright runner. 

As may he noted from .several of 
the illustrations the casting is a flat 
bottom pan with sloping sides and 
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on the bottom face of the mold for 
each core, one large common prin*t 
is provided to receive them aH. All 
the cores are made with shoulders on 
the sides which determine the shape 
of the bottom edges of the ribs and 
also space them autdfnatically. The 
cores which form the lugs on the sides 
and which also carry 'the prints for 
the side spliitiug cores are located 
and tucked into place with the first 
rough coat of loam. They in turn 
serve as a guide in setting the re¬ 
mainder of the cores after the mold 



i\ 




FIG. 4'-COPE PAKTf.Y L0AMEI»--PART OF TilE COPE PUTB JOINT IS IM.\NKII UlIT THE UE>UIM>El( IS UECFiSSKLl AMI PROVIUEU WITH A CHA.NNEL 

TO CAHliY THE 1A)A.\1 .^S SHOWN AT It 

This plate is not solid hut i.s provided reinforced on the exterior of tlic hot- lias been dried and cleaned out. 
with a 40 inch opening in Ae center tom by a numlicr of ribs which radi- The face of the cope plate was 
which is more plainly evident in Fig. ate from the center. For convenience machined to a true face for a distance 
5. This opening wa.s found to he an in shipping the casting is made in two to correspond with the width of the 
aid when assembling the cope and face halves but is poured as a unit. The tf»p flange on the flask section which 
plates. It was designed primarily as joints on each side are afterward nia- serves as a drag. Pin holes were 

a convenience in setting and securing chined to a true fit, bolt holes drilled drilled on a center line which coincides 

the runner box which as may be seen in the flanges and the pan assembled, with the center line on the drag. In 
from the illustration Fig. 3, is made It is then taken apart and shipped to this way both halves of the mold were 
up separately from the re»t of the its destination where it is again as- made ind('pendeiitly of each other but 
mold and afterward lowered through sembled and placed in position in .are fitted together as closely and ac- 
the central hole in the top plate until the base of a gas producer installation, ciirately as if one part had been built 
it rests on the face plate as shown in The radial cores which form the on top of the other, 
the same illustration. The prickcred ribs on the bottom of the pan arc In molding woik of this character, 

face plate which forms the inside hot- made on plates which have been ma- where a common circumference is 

tom surface of the pan and also car- chined absolutely flat on the face side, struck from more than one center a 
ries the lift is attached permanently Instead of providing individual prints ifpindle and guide plate, similar to the 
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one shown in Fig. 2, i.s used. The 
spin die scat carries a square opening 
in which the foot of the spindle is 
held rigidly and prevented from re¬ 
volving with the action of the arm. 
The guide plate B is attached to the 
spindle by a set screw. It is adjusted 
to the proper height after the arm 
and sweep have been set. The sweep 
is attached to the arm by four bolts 
which move freely in a horizontal 
direction in slots in the arm. The 
sweep is guided, in its path around 
the mold, by a pin on the lower 
edge which is held to a certain course 
by the groove in the guide plate. The 
lower ariii on the sweep simply is 
slotted to fit the spindle. Tlic spindle 
seat used on the cape is provided with 
three long legs which span the openitig 
in the center of the cope plate. It 


has to be taken off each lime the mold 
i.s assembled for pouring and put on 
again each time the mold is repaired. 
To insure that it always is set in the 
correct po.sition, two of the bolt holes 
by which it is fastened to the cope 
plate arc made alike but the third is 
much smaller and requires a different 
sized bolt. Thus it is readily apparent 
that it will fit only in one position and 
that is in the way in 'which the parts 
were laid out and assembled at the 
start. The s-pindle employed on the 
cope of course, is provided with a 
guide plate similar to that used on the 
^rag and attached to the spindle in 
the same relative position. 

After the rigging had been prepared 
and tried for accuracy a large hole 
was dug in the foundry floor about 
2 feet deep. The bottom plate was 
lowered into this hole and adjusted 
until it was approximately level. The 
drag section of the flask was set on 
next and leveled absolutely, 1-inch pieces 
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of iron being placed between the plate and 
the bottom flamge at the points near 
the anchor bolts. This was done 
to provide an avenue of escape for the 
steam generated while drying the mold 
and for the gas while the mold w'as 
being poured. Several short lengths 
of pipe were arranged in a vertical 
position to convey the steam and gas 
away from the opening between the 
flask and the plate and then the hole 
was filled with sand and rammed. 

The mold was bricked up in the usual 
way, using the swoop for a guide. 
Setting the sweep was simplified as it 
was only iicccs.sary to let the outer 
extremity rest on the flange of the 
flask and then level the arm. After 
the first vsotting, the arm, sweep and 
spindle were not disturbed in relation 
to each other. The mold was given 


a rough coat of loam then a thin coat 
of slurry after which the crane was 
hooked to the spindle by a bar shoved 
through a hole near the top and spindle 
and sweep were lifted out and placed 
to one side until after the casting had 
been poured and shaken out. They 
then were roplaccd and the same pro¬ 
cedure gone through with again. 

When building the mold, the brick 
work is -left quite open, cinders are 
used freely and generous vent passages 
provided to allow gas to escape from 
the cores used to form the ribs on the 
bottom of the pan. These cores are 
covered with metal on the top and on 
the sides and it thus is necessary to 
carry off the vent through the bottom 
of the mold. The cores are prevented 
from rising by a number of stud 
chaplets which are set on before the 
mold is closed. Each chaplet is the 
exact thickness of the metal in the 
bottom of the pan and therefore when 
the cope is closed, the lower face 
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bears on the chaplets which in turn 
hold the cores in their places. 

As may be seen, by referring to the 
illustration Fig. 3, the core which 
forms the circular opening in the 
center of the pan is provided with 
gates for running the casting. It also 
is provided with a shoulder which pro¬ 
jects into and Alls*the opening left 
in the cope face plate for that prupose. 
The top of the shoulder comes flush 
with the inside surface of the plate 
and therefore when the runner box is 
lowered into .place 'the bottom surface 
comes into intimate contact with the 
top of the core and forms a tight 
joint, The runner box is formed in 
two parts, the pouring basin and the 
upright portion. 'Each of these is 
bricked on the inside and only requires 
a little patching each time it is used 
to make it serviceable. Four risers 
are taken off the rim. They. appear 
to be much heavier than necessary on 
a thin casting like an ash pan until 
it is learned that their chief purpose 
is to support and lift the casting from 
the mold at the same time 'the cape 
is lifted off. 

At night after the casting has been 
poured the anchor bolts are removed, 
the crane hooked on to 'the lugs of the 
covering plate and both plate and 
casting lifted as one load. The cast¬ 
ing hugs the cope tightly and with the 
support afforded by the four risers may 
be carried to a suitable point on the 
floor where it is lowered down and 
rapped loose. The casting is left 
lying on the floor and after the three- 
legged spindle scat has been bolted to 
the plate the lattet is rolled over and 
set up on blocks ready for the molder 
to start another mold the next day. 

Combination for Research 
Urged 

That the malleable iron industry is 
not on as strong a footing in Great 
Britain as it should be was indicated 
in a paper presented at a recent meet¬ 
ing of |be Coventry branch of the 
Institute of British Foiindrymen, by 
F. S. Lantsberry. Manufacturers were 
urged to join for the purpose of spread¬ 
ing the knowledge of malleable now 
available and to carry on research work 
along this line. An organization for 
these purposes, it was said, could ob¬ 
tain assistance from the government 
which had voted a million pounds ster¬ 
ling, approximately $4,000,000 for in¬ 
dustrial research. 

One of the difficulties with which 
users of malleable -are confronted is 
castings which do not machine readily. 
This was said to be due cither to 
under annealing or to over annealing. 



FIC. 5—THE CUMFLRTKn MOLD 19 BOUND KIltMLY TOGETHER AT 12 POINTS ON THE 
CIRCUMFERENCE AND BY TWO BINDERS ACROSS THE CENTER 
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Under annealed castings could be soft* 
ened by reannealing, but the author had 
found that reannealed castings were like¬ 
ly to be over annealed on the second 
anneal. The object of the anneal in 
making white-heart malleable is to re¬ 
move the carbon and the author said 
that the temperature is carried to from 
900 to 1000 degrees Cent. 

A characteristic of white heart malle¬ 
able' is the large amount of sulphur 
which may be present without injuring 
the casting. This is shown by some 
analyses of white-heart malleable which 
Mr. Lantsberry gave as representing the 
wide range of composition in malleable 
iron as made by three different manu¬ 
facturers. In these analyses which fol¬ 
low, it may be noted that the phos¬ 
phorus and manganese are lower on 
the average than is the custom in 
making black-heart malleable. 


silicon . 1.12 0.74 0.78 

Sulphur . 0.22 0.186 0.120 

Phosphorus . 0.042 0.060 0.073 

Msngsnese . 0.11 0.14 0.15 

Silicon . 0.60 1.28 1.03 

Sulphur . 0.35 0.356 0.19 

Phosphorus . 0.056 0.076 0.058 

Manganese . 0.20 0.16 0.08 

Silicon . 0.32 0.73 1.11 

Sulphur . 0.17 0.38 0.1.37 

Pbospliorus . 0.084 0.056 0.070 

Manganese . 0,07 0.52 0.15 


Methods of Constructing 
Strong Arm Joints 

By Arthur Landcrer 

To provide strong and perfectly fit¬ 
ting joints is one of the principal aims 
of a good pattern maker. The shape, 
sizo and general character of the pattern 
deterinine.s just what style of joint 
h most suitable. In making the hub and 
arms of an ordinary wheel it is cu.s- 
tomary to cut the hub ends of the arms 
on radial lines and have the points 
all meet at the center. The hub is at¬ 
tached firmly and permanently to these 
parts and binds them together. In 
some cases where it is desired to use 


this time or after the remaining armt Issues Booklet] on Bravf 
have been fitted. In either case th*.y 

are tacked to the board temporarily. An interesting and artistic bookia 
The triangular 60-dcgrce pieces shown 78 p^ges, printed on heavy crated 
in black in E and G are checked out paper. entitled Seven Centuries of BnUi 
half way through the thickness. The Making has been issued recently by 
inside ends of C and D are then cut to the Bridgeport Brass Co., Bridgeport, 



IN Tins AKM JOINT. A J ANI» BB SKK FUM. LKNOTU PIECES EXTENDING FftOM SIBE TO BIDK 
A.M> JIAW' CHECKED IN THE CBXTBll WHII42 C AND D ABE HALF CHECKED IN 
AT THE E.NnS AS SHOWN .IT HU 


various sized hubs with the one set of ^nd also checked half way on the Conn. It reviews briefly the history 

arms some other method must be corrjspunding triangular points as shown, ancient brass making and contrastt. thjj|p 

adopted for binding the ends of the After all the pieces have been fitted ac- early and even recent methods of pro-' 

arms together since the hubs are loose curatcly they are glued, and if consid- duction with the modern electric fuf- 

imd detachable. The type of joint necessary, nailed or screwed to- nace process. Comprehensive descrIfH 

shown in the accompanying illustration gather. lions, illustrated from reproductions 

is well adapted to this piirpole. jhc dotted lines indicate the stock from numerous excellent photographs, 

Four pi^es of stock are dressed to which has to be removed to make the ^'re given of the methods usually cm- 
the required width and thickness. Two desired shape of the arm.s. This is dene ployed for casting brass, followed by 
of these pieces, A A and BB, are made after the glue has set, when the assem- fhe r^sons which actuated the com- 
the full diameter of the wheel and the bled arms can be removed from the pany in discarding the crucible process, 
other two pieces, C and D, arc cut to layout board and fastened in the vise tearing down the high brick sta^s and 
a length equal to half the diameter less for convenience in tooling. installing a battery of electric furnaces 

half the width of the hub. AA and BB - melting purposes. 

are slotted across the center, A A on The Lawrcnccvillc Bronze Co., Pitts- The sequence of operations and the 
the bottom and BB on the top side, as burgh, with a plant at Zelienoplc, Pa., equipment necessary to convert the cast 

shown at B and (J. They arc then as- which was reorganized about 18 months brass ingots into commercial rolled 

sembled in their proper relative posi- ago, has increased its furnace capacity, shapes, sheets, rods, wire, tubes, etc., 

tion by placing them on a layout birard A. special meeting of the strakholders is described ai considerable length and 

Which has been marked in a suitable will bis held June 28, to consider an freely illustrated. Laboratory and re- 

manner for that purpose. It ift optional i^reake.in the capiul from $200,000 to search departments; characteristics and 

arc .giu^ structure of brass are described. 




















Standard Foundry Cost System—III 

Plant Investment Classification Is Outlined in Section II — Depreciation Rates 
lor Buildings and Equipment, General Ledger Accounts Are 
Listed—Comments Regarding Starting Cost Work 


g S FAR as practicable the fol- 
lowifiK plant investment ac- 
coiiiils should be carried in 
the general ledger, the open¬ 
ing entries being based on the first 
cost or replacement value of the in¬ 
vestment in each class. If such value 
is not determinable, an appraisal of the 
physical property should be made. The 
classification h intended to provide more 
than an analysis of the plant invest¬ 
ment but to afford: First, a means of 
classification for <leprociation group 
rates; second, a basis for classification 
of maintenance charges, and third, a 
means of establishing reserves corre¬ 
sponding to each jilaiit investment ac¬ 
count. 

1. Land. 

2. Buildings and structures. 

3. Cupolas, ovens and furnaces. 

4. Piping and wiring. 

5. Machinery and tools—cataloged. 

6. Machinery and t<)<;ls—miscellaii 
cous. 

7. Electrical eepupment cataloged. 

8. Electrical equipment -miscellane¬ 
ous. 

9. Shafting, pulleys, hangers and 
belting. 

10. Special machinery, jigs, fixtures, 
punches and dies. 

11. Shop fixtures and equipment— 
miscellaneous. 

12. Railway tracks and overhead 
equipment. 

13. Rolling .stock. 

14. Trucks, teams and other con* 
veyaiices. 

15. Patterns, 

16. Metal fla.sks. 

17. Oflice furniture and appliances. 

18. Power plant ct|uipment. 

These accounts should be consolidated 
for presentation on the balance sheet 
and .shown as one amount against plant 
investment. Corresponding reserves 
should also be consolidated on the bal¬ 
ance sheet and shown as general re¬ 
serve for plant depreciation. 

If desired only two gmiqis may be 
used; i. e., 

Real estate and buildings. 
Machinery and ecinipment. 

SECTION VIII 
DEPRECIATION 

'For convenience, the schedule of de¬ 
preciation rates given in first bulletin is 
[resented in the accompanying table 
foi what assistance it tnay gi\e. 

It must be borne in mind, however, 
that new government rulings are con¬ 
stantly being made' and that all ruling.9 
as to depreciation should he carefnllv 
watched. As .slated elsewhere in this 
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si-rit’., of aitides ;ibs(>liil<' aoeiiracy in 
.j 11 details is e.s‘*enti:il to success. 

SECTION IX 

GENERA!. LICIXIER ACCOUNTS 

The schedule of general ledger ac- 
count.s on the following pages is such 
as wonlfl he required to reflect the de¬ 
tails of an average foundry. .Sub-ac¬ 
counts or additional aecoimts should be 
addeil to reiiresent classes of transac¬ 
tion special to any particular foundry 
The schedule and definitions are merely 
illustrative of the principle.; involved. 

The accounts appear under the fol¬ 
lowing groups which are in the se¬ 
quence required for presentation on the 
balance sheer and profit and loss state¬ 
ment. 

1. rurrcnl assets 

2. Inventory assets. 

3. h'ixed assets. 

4. Deferred assets. 

5. Intangible assets. 

(). Current liabilities. 

7. -Fixed liabilities. 

8. Reserves. 

0. Capital liabdities. 

10. Surplus and profit and loss ac¬ 
counts. 

11. Einaiicial prolit and loss ac 
Count.s. 

12. Oiieratiiig expense accounts. 

13. Sundry and geneial ledger ac¬ 
count s. 

The following detailed accounts arc- 
suggested for tlie general ledger. These 
may be amplified as much as desired, or 
i\s the business demands. 

I—Current .dssets: 

1— Ca.sh ill bank (an account for each 
bank). 

2— Petty cash. 

3— Notes receivable. 

4— Accounts receivable. 

5— Bonds and other investments. 

2 -hwentury Assets: 

1— Melting stock metal.s. 

2— (leiierai stores (or as many as 
desired). 

3— Finished castings. 

4— Work in process. 

3— Fixed Assets: 

1— Machinery and equipment. 

2— Real estate and buildings. 

4— Deferred Assets 

1— Unexpired insurance. 

2— Unexpired taxes. 


3—Prepaid inlcrc.st. 

5 —/u ta >uj ibie Assets: 

1— I’atents. 

2— Good will. 

0 —( urrcHt JAiibUities: 

1 -Notes payable. 

2— Accounts payable. 

3— Accrued payroll. 

4— Accrued taxes. 

5— Accrued commission. 

6— Accrued interest. 

7 -Fixed Liabilities: 

1—Bonds payable. 

2 -Mortgages jiayable. 

8— Reserves * 

1— Reserve for depreciation on ma 
chinery and equipment. 

2— Reserve for depreciation on build¬ 
ings. 

3— Reserve for bad debts. 

9— C apital Lia b ilities: 

1— Capital stock—preferred. 

2— Capital stock—common. 

\i)—Surplus and Profit and Loss Ac¬ 
counts: 

1— Surplus. 

2— Income and excess profits ac- 
count. 

3— Dividends- preferred stock, 

4 -Dividends—common stock. 

5 —Profit and loss. 

.Adjustment account. 

7 Castings .sales. 

8— Cost of castings sales. 

9- -Miscellaneous sales. 

10.—Cost of miscellaneous sales. 

11— hVeiglu out on sales. 

12— .yjministrative expense. 

13— Selling expense. 

11 -Financial Profit and Loss Accounts: 

1— Interest leceived. 

2— Discount taken. 

3— -Interest paid. 

4— piscount given. 

5— interest on investments. 

\2—Operating lixpensc Accounts: 

1 -Cost of melt. 

2— Cost of melt credits. 

3— Molding burden—direct labor. 

4— Molding burden—direct 1 i b o r 
credits. 

5— Motiving burden—machine hour. 

6— Molding burden—machine hour 

credits. ^ 

7— Molding sand cost. 

8— Molding sand cost credits. 

9— Flask cost. 

10— IHask cost credits. 

11— Coreniaking burden—direct labor. 
l2~Corcmaking burden—direct labor 

credit.s. 

13— Curemaking burden—m a c h i n e, 
hour. 

14— Coremaking burden—m a c li i n e 
, hour credits. 

15— Finishing cost. 

16— -Finishing cost credits. 

17— Annealing cost. ’ 

18— Annealing cost credits. 

19— ^Power, heat and light expense. 

20— Pattern shop expense. 
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21— General expense. 

22— Expense ledger. 

13 —Sundry General Ledger j'iccounts: 


Credits— 

(1) Total amount of checks issued 
during the month. 


Debits — 

(1) Witli the value of checks drawn 
to create or to increase the 


Depreciation Schedule 

When a Piece of Equipment Outlives Expected Life, Establish Scrap Value and Make no Further Charge 
, for Depreciation 


Alarm algnal bozra. 

Anrila . 

Arreatera, liKhtiiinK 
Axes. Are . 


Barrels, steel tumbling. 

Baths, shower . 

Bearings, ordinary shaft hanger, 

babbitt . 

Bearhigs, rolhT, on line shaft_ 

Belts, fast nnming—short l.fe belts 

Bella, lacing machines. 

Belts, main and ordinary drhe... 

Benches, iron . 

Benches, wood . 

Bins, steel . 

Bins, wood . 

Blackboards, attached to wall.... 
Blackboards on iron standards... 

Blower exhaust, laboratory. 

Blower system, furnaces . 

Boards, directory and planning.., 

Holler, steam power. 

Boiler tube expanders. 

Boring machine, pattern. 

Boxes, annealing . 

Boxes, tote, steel. 

Boxen, tote, wood. 

Buildings, brick . 

Buildings, brlrk and wood. 

Buildings, concrete, reinforced- 

Buildings, steel frame, brick walls. 

Buildings, wood . 

Bumpeni (See jarring machines).. 
Burners, gas —under bo.ler. 


ran, annealing funiacc. 

Tars, core oven. 

Cars, foundry' trucking. 

Chemical laboratory apparatus_ 

Cliutes, loading and unloading... 

Clocks . 

Closets, toilet . 

Clutches, friction . 

Compresses, air . 

Controllers, elect, circuit. 

Conveyors . 

Couplings, line shaft. 

Crane track . 

Cranrs, swing . 

Cranes travel.iig . 

('npolas. steel . 

Cutters, bolt . 

t'uiters. sprue . 

Cutters, stencil . 

t'uttlng apparatus, acetylene gen¬ 
eration . 

Cutting apparatus, acetylene tool.4 


Drill presses, miilllple.. 
Drill presses, ordinary .. 

IMnkIng founlalns _ 

Dust collecting systems. 


Elevators . 

fhglnes, steam or gas. 

Kxiiaiist beads . 

Extractors, oil . 


Pans, ventilating .7\4 

Feeders, boiler compound.T. 74 

FIHers, oil . 5 

Fin jd^paratus . 10 

FlnskC ' liuminum . 10 

Flasks, east Iron . 

Flasks, snap steel . 124 

Flasks, wood . Expense 

Flasks, wood, snap, metal bound.. 20 to Expense 

Forkes .. A 

Furnace, aniieollng . 10 

Furnaces, eruetble—plt. 74 

Fiimaccs, cupola-^sti'cl. 5 

Furnaces, elortile . .5 to 7 4 

Furnaces. oDcn^hearth . 10 

Furnitun and Axtures, general- 10 


Crages. fteam recording. 

Gages, iteam . 

Glassware, laboratory . 

Glue lieatj^rs . 

(icncrators, electric . 

Grinders, bench, for ca.stirigs. 

Grinders, hand air . 

Grinders, hand electric. 

Grinders, swing fur castings. 

Grlnd<‘rs. tool . 

Guards, for machines, bells, etc . 


Hangers, shaft . 4 

Heaters, holler feed water. A 

Heaters, foundiy pot. 10 

Heating systems, hot air bloaer.. 0 

Heating systems, steam . 4 

Hoists, air and hand. 7 4 

HoKts. electric . 10 

Hoods, safety grinding wheel- S 

Hose, air . Expense 

liose. Arc . 20 

Hose, foundry . 10 

Hose, ladders, siraps. etc. 10 


Irilectora, boiler . 

Instruments, engineering and draft¬ 
ing department ... 


Jackets for moldi. 

Jacks, hand . 

Jacks, hydraulic .. 
Jarring machines 


Kettles, east Iron 


Laboratory equipment, except gL.'.s- 

ware . 

].4ihoralory equipniciil. glaNuure.. 

liOdders, wood . 

Lanterns. Arc . 

UthG.s . 

Lavatories . 

Lightning arresten, . 

Lockers, steel . 


Machinery, general . 

Meters, electric . 

Meters, oil . 

Meten, steam Aow. 

Milling marblnes. according to k.nd 
Mixers, sand, Broughton typf ... 

Mixers, sand. CIiUp mill. 

Molding machines, bench. Adams.. 

Molding marhines. Berkshire. 

Molding madiines, rockorer. 

Motors, electric . 


Oil separators . 

Uvriis, core, brick_ 

Ovens, core, steel. 

Ovens, drying. Iwlck... 
Ovens, drying, rortrrelc. 


Pans, steel tote. 20 

Patterns .10 to Expense 

Pipe machine . 5 

Piping, air . A 

Piping, fuel oil, oveiiiead. 5 

Piping, fuel oil, und'rgrouod- A to 10 

Piping, water and steam. 5 to 7 4 

Planers. Iron and wood. .*> 

Plates, core *.20 to Fjpense 

Platforms for elevating trucks... Kxnense 

Platforms, unloading . 10 

Plating machine, barrel. 10 

Pulleys, friction clutch. 10 

Pulleys, plain and split. 5 

Pumps, centrifugal water: if con¬ 
stantly used . 20 

Pump govcitiors . 5 


Pumps, liydraiillc . 5 

Pyrnmelers, tbcraioelrctr.c ... 74 

Pumps, steam . 5 

NOTE: -- Piping imdergroiind- - 
life gorenied by uw arid char¬ 
acter of prittcllon. 


RacLs. Iron core. 

Hacks, Iron for Iron and steel 

storage . 

Racks, Iron, tool and tray. 

Racks, revolving iron. 

Racks, wood . 

Regulators, feed water. 

Rpgulaloni. voltage . 

Riddles, sand, core sliop. 

Jlumblers, steel . 


Kafety devices . 

Sand blast pqulpmenl. 

Hand mixer . 

Saws. Iwnd. blades. 

Saws, band, niachuie. 

Saws, power . 

Scales, dormant . 

Scales, platfonn . 

Sewers . 

Shafting and hangers. 

Shapeni . 

Shelving, steel . 

Shelving, wow! . 

Signal boxes . 

Slnkp . 

Slip jacketfl and bands for molds 

Sprinkler systems . 

Sprue cutters . 

Starks, boiler and core oierw—steel 

St.'icks. brick . 

Stands. Iron . 

Stands, wood .. ... 

Steam separators . 

.Steam traps . 

Straight ener for ra.stl]igs. 

Switch boards . 


Tables, eoremakers' . 

Tables, wood, general. 

Tallies, wood. Iron covered. 

Tnnks, iron acid . 

Tanks. Iron air and oil. 

Tanks. Are bucket . 

Tanks, w.iter, cement. 

Tanks, water. Iron . 

T.'uiks. wood . 

Testing m-iriilnes, tensJe. 

Tool. .Sljinds . 

'Dmls, small . 

Tractors, electric . 

Tnuisformers, electric power. 

Trucks, barrel . 

Trucks, elect r'e . 

Trucks, elevating . 

Trucks, Iron frame. 1-wheel. 

Tnicks. wooil. bond. 

Trucks, wood. 4-wheel. 

Tumbling barrels - (See nimblers) 
Tiimtaliles . 


Valves, back pressure 
Valves, reducing ... 
Valves, disk, brass.. 
Valves, 'gate, hrnss.. 
Valves, gete, Inin .. 
Vises .. 


Welding apparatus, acetylene, gen¬ 
eration . 

Welding apparuius, acetylene, tools 
Welding apparatus, elect rie, gen¬ 
eration . 

Wheel barrows . 

Wire cutters . 

Wire mea.surlng machine. 

Wire Rtralghtener . 

Wiring and Axtures. lighting.... 


50 

10 

5 

5 

7410 10 


1-CURRENT ASSETS 
(1-1)—Cw/i m Bank: 

Debits — 

(1) Open the account with the 
amount of cash in hank: 

(2) Total amount of cash deposit-* 
ed during th^ month/ 


Balance — 

Represents value of cash in bank 
at end of month. Should be recon¬ 
ciled with bank's statement to deter¬ 
mine outstanding checks and tincred- 
ited deposits. 

(1-2 )—Petty Cash: 


amount of cash on hand to 
cover petty expenses ^fbr a 
short period. 

Credits— 

(1) With* any decrease in the 
amount on hand. 

Balance— 
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Represents amount set aside for 
petty cash clishurscments. 

(1-3)—JVo/rj Receivable: 

Debits-- 

(1) Open the account with the 
face value of promissory notes 
and acceptances on hand: 

(2) Notes and acceptances received; 

(3) Notes renewed. 

Credits— . 

(1) Payments on notes rcccivabh: 

' and acceptances; 

(2) An notes and acceptances sold 
or otherwise disiJosed of; 

(3) All notes renewed. 

Balance— 

Represents value of all nole.s re¬ 
ceivable and acceptances on hand. 
(1-4)— Accounts Receivable: 

Debits— 

(1) (?pen the account with the total 
of individual customers’ ac¬ 
counts in the accounts receiv¬ 
able ledger. 

(2) The total charges to cu.slomers 
as represented by postings on 
sales register. 

Credits — 

(1) Total payments received from 
customers, whether cash, notes 
or acceptances. 

(2) Allowances to customers, in¬ 
cluding cash discount: in other 
words, the gross settlements 
with customers. 

Balance — 

Represents the net arnonnt due 
from customers. 

Bonds and Other Jurestments: 
Debits— 

(1) Open the account with the mar¬ 
ket value of slocks and bonds 
on hand; 

(2) Market value of other invc.st- 
ments; 

(3) Cash value of life insurance 
policies, etc.; 

(4) Co.st of all stock, bonds and 
other investments purcha.scd. 

Credits— 

(1) Cost of stocks, bonds and other 
investments .sold at value car¬ 
ried (profit or loss debits or 
credits profit and loss on in¬ 
vestments). 

Balance'— 

Represents cost value of stocks, 
bonds and other investments owned 
by the company. 

2~INVENT()RY ASSETS 
(2-1) —Mcltinff Stock—Metals: 

(1) Open the account with the cost 
value of all melting stock or 
metals on hand; 

(2) Alt purchases of melting stock 
metals; 

(3) Transportation charges on in¬ 
coming melting stock metals 
(distributable according to cor¬ 
responding invoices) ; 

(4) Unloading charges if a long 
term supply; 

(5) Returns to stores of melting 
^ stock from melting department. 

Credits — 

(1) All withdrawals of melting 
• stock metals as represented by 

monthly summary of metals 
used; 

(2) All melting stock returned to 
vendors. 

Balance— 

Represents the value 'of melting 


THE FOUNDRY 

stock metals on hand and should 
agree with the aggregate of the in¬ 
dividual stock ledger sheets or cards. 

Note: —The following subdivisions 
may be maintained: 

1. Pig iron. 

2. Purchased scrap, 

3. Foundry s^rap. 

4. Ferromanganesib. 

5. Ferrosilicon. 

6. Other melting stock as re¬ 
quired. 

[2-2) —General Stores: 

Debits — 

(1) Open the account with the 
value of all general store.s ma¬ 
terial (i. e., other than melt¬ 
ing stock metals) on hand; 

(2) Purchases of additional mate¬ 
rial : 

(3) Transportation charges on in¬ 
coming general stores material 
(dijslributable according to cor¬ 
responding invoices) ; 

(4> Returns to stock general stores 
material. 

Credits — 

(1) Withdrawals of general stores 
material from stock as repre¬ 
sented by monthly summary of 
materials used; 

(2) Material leturned to vendors. 
Balance — 

Represents the book value of gen¬ 
eral stores material on hand and 
sh<nild agree with the aggregate of 
the individual slock ledger sheets 
or cards 

(2-3)— I>wished Castings: 

Debits 

(1) Open the account with the 
physical value of all finished 
castings on hatul; 

(2) Deliverie.s of finished castings 
as represented by the summary 
of dosed production orders— 
at cost; 

(3) Returns of good nmterial from 
customers. 

( redits — 

(1) Material shipped during the 
period as rciiresentcd by sum¬ 
mary of reports of shipments; 
Balance — 

Represents cost value of hnished 
goods on hand. 

(2-4) — ICork in Process: 

Debits — 

(1) Open the account with cost of 
goods in process; 

(2) With (he total amount of mold¬ 
ing productive labor and core¬ 
making productive labor as rep¬ 
resented by the summary of 
time cards on pay rolls; 

(3) With cost of melt for the 
month at predetermined rate ; 

(4) With proper portion of fol¬ 
lowing expense accounts at pre¬ 
determined rates: 

a. Molding burden—-direct la¬ 
bor, 

b. Molding burden-machine 
hour,^ 

c. Molding sand cost, 

d. Flask cost, 

e. Coremaking burden—direct 
labor, 

f. Coremaking burden—ma¬ 
chine hour, 

g. Finishing cost, 

h. Annealing cost; 

(5) With cost of castings returned 
^ by customers (if finished cast- 
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' inga account not carrlbd). ; 
Credits-T’ . jL . , . ' 

(1) Cost of castittl^ shipped,^if 
finished castings' ^cxotuit not 
carried, otherwise, ^ifh cost 
of finished castings delivered 
to finished castings stores; / 

(2) Scrap value of bad castings 
and sprues returned to melting 
metals stock; 

(3) Losses due to defective work 
or other errors in service dis¬ 
tributable to the departmental 
expense involved. 

Balance — 

Represents cost of finished cast¬ 
ings on hand and in process (if 
finished castings account not car¬ 
ried), otherwise of castings in proc- 

3- FIXED ASS?:TS 
(3-1)— Machinery and Equipment: 
l3~2)—Real Estate and Buildings: 
Debits — 

< 1) Open accounts with the first 
cost or replacement value of 
all permanent plant investment 
represented by the respective 
accounts; 

(2) All expenditures for permanent 
additions. 

Credits — 

(1) Value of fixed assets sold, dis¬ 
posed of or otherwise taken 
out of service. 

Balance — 

Represents book value of fixed as¬ 
sets against which as nfisetting ac¬ 
counts arc the respective reserves 
for depreciation. 

4—DKFICRRED ASSETS 
(4-1) —Prepaid Insurance: 

Debits — 

(1) Open the account with the 
amount <if unexpired insurance 
premiums; 

(2) Subsequent insurance premiums. 
Credits — 

(1) Periodical charge equivalent to 
pro rata insurance cost for 
period; 

(2) All refunds and cancellations. 
Balance— ‘ 

Represents unexpired insurance 
premiums. 

(4-2)— Prepaid Taxes (if prepaid—see 
d-4): 

Debits — 

(1) Open the account with total of 
unexpired taxes pafd in ad¬ 
vance ; 

(2) Subsequent taxes paid 'in ad¬ 
vance. 

Credits— 

(1) Amount equivalent ito one- 
twelfth the annual taibr to ef¬ 
fect liquidation of monthly 
charge to taxes in the various 
expense groups. 

Balance — 

Represents taxes paid in advance. 
(A~3)— Prepaid Interest (See 6-6): 

Debits— 

(1) Open with balance of prepaid 
interest; 

(2) All subsequent prepaid interest. 

Credits— 

(1) With monthly proportiQfis of 
interest accrued as to the items 
entered in this account a# pre¬ 
paid, ^ 
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Balance 

' Inventory unused prepaid inter¬ 
est. * ' 

5-4NTAKGIBLE ASSETS 
Debits^ ? 

(1) Open the account with the es- 
ttmdted value of patents owned; 

(2) Cost of acquiring subsequent 
patents including all incidental 
expenses, 

^Credits^ 

(1) Pro rata amount equivalent to 
one-twelfth the annual charge 
for the extinguishment of pat¬ 
ents. (If so treated.) 

^ Balance — 

Represents book value of patents 
owned. 

,(5-2)—Good IVill: 

Debits — 

With value of good will. 
Credits-- 

With any depreciation of same. 

Balance — | 

Net value of good will as carried. 

6-CURRENT LIABILITIES 

(6-1)—Notes Tayahle: 

Debits — 

(1) PaymeiUs reducing the notes 
payable. 

Credits— 

(1) Open the account with the value 
of all outstanding notes pay¬ 
able; 

(2) * All subsequent notes issued. 
Balance — 

Represents amount owed by the 
company on notes payable. 

(6-2)— Accounts Payable: 

Debits — 

(1) Payments of accounts payable; 

(2) With all contra charges to ven¬ 
dors’ accounts; 

(3) Value of material returned to 
vendors for credit; 

(4) With amount of notes given 
■ vendors: 

(5) With all trade or cash discounts 
allowed by vendors and earned. 

. Credits— 

(1) Open the account with the total 
of vendors’ or purchase cred* 
itors’ accounts; 

(2) Total credits to accounts pay¬ 
able on the purchase journal. 

Balance — 

Represents net amount owed t.i 
creditors on open account. 

' (6-3 )—Accrued Pay Roll: . 

Debits— 

* (1) Amount of wagc_ and salary 

payments made during'the period 
as represented by caih }x>ok 
entries; 

(2) With amounts paid as bonus. 
Credits^ 

' (]) Amount of wages, salaries and 
^ bonus earned during the period. 
Balance-r 

Represents i>ay roll amounts aC' 

, crued but unpaid. 

(6-4)—Accrued Taxes . (// accrued— 
See 4-2): 

jJebitj^ ' ’ 

, £l) Actual: payment of taxes. ' 
Credits^ . . 

(1) .Monthly amount charged to op¬ 
erating expense. ^ 

Balmtce— . 

'' Repfti^ents kecruied imount of taxes 
accumuTatea but not dii^ 


THS FOUNDRY 

(&■$)—Accrued Commisstom: 

Debits— 

. ( 1 ) Commissions actually paid agents 
or sales representatives. 
Credits— 

(1) All accrued* commissioni on 
sales billed' (or orders taken) 
during the period, chai^ging 
selling expenses. 

' Balance— 

Represents commissions accrued bul 
not paid. 

(6-6)—Accrued Interest (See 4-3): 
Debits— 

(1) With interest paid as to items 
entered herein as accrued. 
Credits— 

(1) Open the account with the 
amount of accrued interest un¬ 
paid; 

(2) With amounts accrued monthly 
on items where interest is ac¬ 
cruing. 

Balance — 

Represents accrued interest on 
items payable accumulated but not 
yet paid. 

7-FIXED LIABILITIES 

(7-1)— Bonds Payable: 

Debits — 

(1) Payments reducing same. 
Credits— , 

(1) Open with balance of all out 
standing bonds; 

(2) With all subsequent issues. 
Balance— 

Represents outstaiiditig bonded in 
debtedness. 

(7-2)—Mortgages Payable: 

Debits — 

(1) Payments reducing the prin¬ 
cipal of mortgages payable. 
Credits — 

(1) Open the account with the total 
amount due on the principal 
of all mortgages payable; 

(2) Mortgages subsequently issued 
Balance — 

Represents total amount owing on 
mortgages payable. 

8-RESERVES 

(M)—Reserve for Depredation ok Ma¬ 
chinery and Equipment: 

(8-2)— Reserve for Depreciation on 
Buildings: 

Debits — 

(1) With that portion of the cost 
which has been depreciated of 
anything' replaced or sold. 

Credits — 

(1) Open the account with the 
amount of reserve allowed fox 
depreciation; 

(2) " Depreciation charge to depart¬ 

mental or ^general expenses 
equivalent to a pro rata amount 
of the annual depreciation 
charge. 

Balance— 

•R^resents the allowance for de¬ 
preciation of permanent plant invest¬ 
ments and maintained aa offsetting 

' accounts: to the * respective hxed as- 
itt accounts. ^ 

^ Note:—ll the present net book 
value, (first cost leas depredation 
amount) caiinot be determined for 
\any particular article replaced*, the 
fitst shottldL be credthM to the 
fixml al^i aeebunf end cmrged, to 


the corresponding reae^e for d^pre-^. 
ciation. If, however, the article, re^ . 
placed is sold or ouierwlse 'tiisposed / 
of at a scrap value, the mt ■ coat v ^ 
shoAld be credited to the fixed alaet 
account and first coat leas scrap ot ' 
exchange value, should be charged. 
to the corresponding reserve for de- . 
preciation. The scrap value should, 
of course, be charged to the pur¬ 
chaser. f ■ 

(8-3)—Reserve for Bad Debts: 

Debits— ' ^ . 

(1) With value of accounts receiv¬ 
able, considered uncollectable, 
crediting the individual cus¬ 
tomer's account so written off. 
Credits — 

(1) Open the account with an amount 
considered sufficient^ to cover 
all Josses on accounts^'qpnsidered 
uncollectable; 

(2) Amount , based on a percentage • 
of sales billed to provide iot 
losses on amounts charged dur¬ 
ing tile period. 

Balance— ^ 

Represents allowance reserved for 
losses on accounts receivable. 

9-CAPITAL LIABILITIES 
(9-1)—Capital Stock—Preferred Issued: 
(9-2)— Capital Stock — Common Issued: 
Dchtts-— M 

(1) With 4he par value of stock 
returned to or acquired by the 
company. 

Credits-^ 

(1) With the pir value of stodc out¬ 
standing. 

Balance — 

Represents the par value of issued 
capital stock outstanding, preferred 
and common, respectively. 

10-SURPLUS AND PROFIT AND 
LOSS ACCOUNTS 
(10-1)—Surplus: 

Debits— 

(1) With the amount of dividends 
at annual closing; 

(2) With amount transferred from 
profit and loss (if loss) at an^ 
ntial closing period. 

Credits — 

(1) Open the account with the 
amount of undivided profits; ^ 

(2) With profits made 'during the 
current year transferred from 
profit and loss at annual elos> 
ing. 

Balance— ■ ^ i . 

Represents undivided profits, if a 
credit. 

Represents deficit, if a debit 

Make no entries to surplus 
account except at annual closing 
time. 

(iO-2)—Income and Excess Profits Tax 
Account: 

Debits— 

With amount of income and excess 
profits tax paid. 

Credits— 

With any necessary adjustments. ^ 
Balance— 

Represents, amounf of income and 
excess profits taxes paid. 

(10-3)—Dividends—Preferred Stock: 
Debits— * 

(1) With , the amount of dividend 

paid. 
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(red its— ^ . 

(1) With debit to surplus at close 
of year. 

/idlancc— .. 

Kcpresciits dividends paid. 

1 10-*! )■ -JJivitledds —C ommon .b lock . 


pebits — 

(1) With the amount 
paid. 


of 


dividends 


^l)^*With debit to surplus at close 
of year. 


/ia/oure-*- , , 

Represents dividends 
and Loss: 

/it ,'Uinal Closing Time: 


paid. 


(\')^**\Vith debit balance of cost of 

<^astings sales; 

With debit balance of cost ot 

miscellaneous sales; ^ , 

With debit balance of trciRiil 

out on sales; . • - 

With debit balance of adminis- 


( 2 ) 

(3) 

(4> 

(5) 

( 6 ) 

(7) 

( 8 ) 


trativc expenses; 

With debit balance of selling 

expenses; _ ^ . 

With debit balance of interest 

?Vifli debit balance of discount 

^^th ’nct amount of plant bal¬ 
ances (operating expense ac¬ 
counts Nos. 12rl to 12-18 in¬ 
clusive) if such amounts are 

debit balances; 

(9) With debit lialaiicc of adjust¬ 

ment. 

At Annual Closing Time: 


Credits — 

(1) With credit balances of castings 
sales billed; 

(2) With credit balance of miscel¬ 
laneous sales; 

(3) Witli credit balance of interest 
received; 

(4) With credit balance jf discount 
taken; 

(5) With credit balance of interest 
on investments; 

(6) With net amount of plant bal¬ 
ances (operative ' expense ac- 
counts 12-1 to 12-18 imlusive) 
if such amounts are credit bal¬ 
ances ; 

(7) With credit balances of adjust¬ 
ment account. 

Balance — 

Represents net profit or loss re¬ 
sulting from transactions of the 
period accumulated and should be 
transferred at end of the fiscal year 
to surplus. 

(10-6) —Adjustment Account: 

Debits — 

(1) With any determinable decrease 
in any particular account not 
traceable to some other ac¬ 
count ; 

(2) With necessary adjustments of 
any nature. 

(y edits — 

(1) At closing periods with any de¬ 
terminable increase in any par¬ 
ticular account not traceable 
to some other account; 

(2) With necessary adjustments of 
any nature. 

Balance — 

Represents adjustments necessarily 
made. 

(10-7)—C(w/i»pj Sales: 


Debits^ 

(1) With the billed amount of cast¬ 
ings returned by customers; 

(2) With allowances to customers as 
represented by credit memor¬ 
anda if a sale reduction; 

(3) With credit balance, transferring 
to profit and loss at annual 
closing time. 

Credits — 

(1) Total casting sales billed during 
the month as represented by the 
sales register, charging ac¬ 
counts receivable. 

Balance — 

Represents net sales billed. 

(10-8)— of Casting Sales: 

J debits — 

(I ) Cost value of all material 
shipped represented by sum¬ 
mary of daily reports of ship¬ 
ments. 

(.'r edits — 

(1) Cost of material returned by 
customers during the period; 

(2) With the debit balance, at tliv 
end of closing periods charg¬ 
ing profit and loss. 

Balance — 

Represents net factory cost of ship 
meiits. 

(10-9)— Afisccllaneous Sales: 

Debits— 

(1) With value at sale price of any 
returned sales. 

Credits — 

(1) With .sale value of any naliire 
other than castings sales. 
Balance^ 

Value of iniscellaneous sales, 

(10-10) —Cost of Miscellaneous Sales: 
Debits-- 

(1) With cost ot above sales. 
(Aedits- - 

(1) With cost of any returned sales. 
BalanCi - 

Net cost of miscellaneous sales. 

(10 11)— Brcighf Out On Sales: 

Debits— 

(1) With all payments of transpor¬ 
tation of any nature for deliv¬ 
ery of goods to customers. 

( 'rediis — 

(1) Witli necessary adjustments. 
Balance — 

Net cost of delivering sales to 
customers. 

C10-12 )—Administrative Expenses: 

Debits — 

(1) With the aggregate of charges 
to all expense accounts classi¬ 
fied as administrative expenses. 
(*r edits — 

(1) With debit balance at closing 
periods charging profit and 
joss. 

Balance— > 

Represented aggregate of adminis¬ 
trative expenses. 

(10-13)--5'W/iii^ Uxpenses: 

Debit — 

(1) With the aggregate of charges 
to all expense accounts classi¬ 
fied as selling expenses. 
Credits^ 

(1) With debit balance at closing 
periods charging profit anjd loss. 
Balance — 

Represented aggregate of selling 
expenses. 
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ll-FINANCIAL PROFIT AND LOSS 
ACCOUNTS 
(11-1)—/nfcrcjt Received: 

Debits-- '' 

(1) With necessary, adjustments. 
Credits— 

(1) With all interest received for 
balances or overdue accounts. 
Balance — 

Net interest received. 

(11-2)— Discount Taken: 

Debits—^ 

(1) With credit balance, transfer¬ 
ring to profit and loss. 

Credits— 

(1) With all ca.sh discounts earned $ 
docs not include trade dis¬ 
counts. 

Balance - 

Represents cash discounts earned. 

{U-3)—Interest Paid: 

Debits — 

(1) At closing periods with ihe 
amount of interest accrued for 
the month on items payable, 
crediting accrued interest or 
prepaid interest. 

Credits— 

(1) With debit balance, transferring 
to profit and loss. 

Balance — 

Represents amoiml of interest ac¬ 
tually incurred. 

Note: —If interest is prepaid, the 
payment should be charged lo pre- 
paid interest (Acet. 4-3). The 
amount should bo liquidated in month¬ 
ly amounts to apportion the charge 
e(|uitably over the periods involved. 
Likewise, watch for action of ac¬ 
cruing interest as explained in Ac¬ 
count ()-6. 

(11-4) —Discount Chen : 

Debits— 

(1) Cash discounts allowed cus¬ 
tomers—do.es not include trade 
discounts. 

Credits— 

(1) With debi^ balance, transfer¬ 
ring to profit and loss. 

Balance — 

^Represents cash discounts allowed 
(11-5)—/Miercjf or Dividends on In¬ 
vestments: 

Debits— 

(1) With necessary adjustments. 
Credits— 

(1) Witli interest or dividends re¬ 
ceived on investments. This 
should be treated as separate 
from regular commercial in- 
^terest. 

Balance — 

* Net results of regular income out¬ 
side investments. 

12-OPERATING EXPENSES . 

Explanatory Note: 

Accounts 12-1 to 12'^18 inclusive 
cover the actual operating accounts; 
i. e., those that appear in the actual 
• cost sheet, either by pound or per¬ 
centage. 

If reference is made to the skele¬ 
ton Statements, it will, be noted^ that 
"Total to' Date"' is used, both iii* the 
body of the statement and in the com¬ 
parative, monthly, statement 
It is quite evident, therefore, that if 
,we should have but one acqoiint tor 
each burden and cost statement and 
credit this with the transfer at pre- 
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determined rates to work in process 
we would have no easy way of se- 
curinf? our/‘To date” figures. 

In order to majee this easy, we 
have two ledger accounts for eacli 
expense or burden account. . 

One bearing simply the name of the 
account, is iof aebits only, except 
where a credit is necessary to adjust 
or correct the debits^ 

The other, bearing the account 
name, followed by “Credits,** is for 
credits only of the transfers to work 
in process, except when a debit may 
be necessary to adjust or correct the 
credits* 

The result of this is that we have 
an accumulating figure for each kind 
of account which gives us from the 
general ledger trial balance the fig' 
ures to use in our statements of “To¬ 
tal to Date’* the monthly figures com¬ 
ing from our footings for the month*s 
transactions, which must balance with 
the entries for the month in the 
ledger account controlling each ex¬ 
pense account 

It is quickly seen, therefore, that 
the differeJtce between the “debit** 
and “credit** account for each ex¬ 
pense account is the over or under 
absorbed expense, and wilt and must 
agree with the monthly statements. 

« >(i « * 4c « 

Accounts 12-19 to 12-22 inclusive 
need but a single account as they 
are to be entirely closed out each 
month, being simply collective ac¬ 
counts as a medium to split down 
these expenses to the actual operat¬ 
ing accounts. 

« ^1 4< t « 4> ' 

(12-1 )—of Melti 

iycbitS''~“ 

(1) Melting stock metals used (re¬ 
quisitions). 

(1) Melting stock metals used 
(requisitions); 

{2) [.abor (time cards) ; 

(3) Miscellaneous materials (requi¬ 
sitions) ; 

(4) Char^tes direct from purchase 
register (expense ledger charge 
slips); 

(5) Apportioned charges. 

Credits — 

(1) Adjustments of debits only. 
(12-2 )—Cost of Melt — Credits: 


Hour: 

Debits--" 

(1) Labor (time cardsV; ^ ‘ 

^ (2). Materials' (requisitions); 

(3) ^Charges direct from purqhasc 

journal (expense ledger charge 
slips); 

(4) Apportioned charges of power 
and depreciation. 

Credits-- 

(1) Adjustment of debits only. 

(12-6)— Molding Burden—Machine 

Hour—Credits: 

Debits — 

(1) Adjustments of credits only. 

Credits —. 

(1; Aiiunint equal to actual machine 
hours used x standard rate pei 
hour. 

Molding Sand Cost (Jf used): 

Debits — 

(1) Labor (time tickets); 

(2) Materials (requisitions); 

(3) Qiarges direct from purchase 
journal (expense ledger charge 
slips). 

Credits— 

(1) Adjustments of debits only. 

(12' 8) - Molding Sand Cost—Credits 

(// used): 

Debits — . 

(1) Adjustments of credits only. 

( redits — 

(1) Amount equal to total metal 
pouied X standard rate pci 
pound. 

(12-9)-flask Cost (If Used): 

Debits — 

(1) Labor^ (time tickets); 

(2) Materials (requisitions); 

(3) Charges direct from purchase 
journal (expense ledger charge 

, slips); 

(4) With tO!tal molnthly charges 
in pattern shop expense ac 
counts Nos. 704 and 705 (b> 
transfer). 

Credits— 

(1) Adjustments of debits only 

(12-10)—7'7o,v^ Cost—Credits (If used): 

Debits — 

(1) Adjustments of credits anly. 

Credits — 

(1) Amount equal to total good 
castings x standard rate pet 
pound. 

(12-11) —Coremaking Burden—Direct 


Debits— 

(1) Adjustments of credits only. 
Credits — ^ 

(1) Value of metal poured at the 
standard predetermindi rate. 
(12-3 )—Molding Burden—Direct Labor: 
Debits^ 

(1) Labor (time cards); 

(2) Materials (requisitions); 

(3) Charges direct from purchase 
journal (expense ledger, charge 
slips) 

(4) Apportioned charges. 

Credits^ ** 

(1) Adjustments of debits only. 
(^2-4)—Molding Burdeth-D^ect Labat: 

^Credits: 

Debits-t— 

^(1) Adjustment ol ccedits only. 
Credits— ■ i 

^ (1). .Amotfht equal to molding ^direct 

labor X standard. rate. 

Burdeii^itmhmg 


lAslwr: 

DebitS““ 

(1) Labor (time tickets); 

(2) Material (requisitions); 

(3) Charges direct from purchase 
journal (expense ledger chargt 
slips); * 

(4) Apportioned charges. 

Credits— 

(I) Adjustments of debits only. ^ 
( 12-12)—Corefnaking Burden—Direct 
Labor—Credits: 


Debits— 

(1) Adjustments of credits only. 
Credits-^ 


‘ waaa^ivj 

_ ' dweet labor x standard rate. 
( i2*'lo)—^oremaking^ Burden — Mach 

Hour: , ^ ' 

' D.ebith"t : / . 

/t2/ , Material (requi$ittonili; 

• (3)' ^prges direct frodr purcht 
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journal (expense ledger phnrge. 
Blips); 

(4)' Apportioned charges.' 

Credits— 

(1) Adjustments of debits only* 

(12-14) —Coremakit^ . Burden — Maehine 

Hour—Credits: 

Debits— 

(1) Adjustments of credits only. 

Credits— 

(1) Amount equal to actual machine 
hours used x standard fate per 
hour. 

(12-15) —fin ishing Cost: 

Debits — 

(1) Labor (direct and indirect m* 
less in large plants) (tiibe tick-* 
ets); 

(2) Material (requisitions); 

(3) Charges direct Jrom* purchase 
journal (expense ledger charge 
slips); 

(4) Apportioned charges. 

Credits — 

(1) Adjustments of debits only. 

(12-1 6)—finishing Costs—Credits: 

Debits — 

(1) Adjustments of credits only. 

Credits — * , 

(1) Amount equal to molding and 
core direct labor .x standard 
rate. 

(]2-\7)-■Annealing Cost: 

Debits — 

(1) Labor (time tickets); 

(2) Material (requisitions); 

(3) Charge.s direct from purdiase 
journal (expense ledger charge 
slips); 

(4) Apportioned charges. ' 

Credits— ^ 

(1) .Adjustments of debits omy. 

(12-18)— Annealing Cost — Credits: 

Debits — 

(1) Adjustments of credits only. 

Credits — 

(1) Amount eqiiah to total good 
castings x standard rate. 

(\2-\9)—Power,' IJghi cgid Heat: 

Debits — 

(1) I.abor (time cards); 

(2) Material (requisitions); 

(3) Charges direct from purchase 
journal (expense ledger charge 
slips); 

(4) Apportioned charges'. 

Credits — 

(1) With total net balance at the 
clo.se of each month distributed 
on a percentage or other basis 
to the various operating ac-' 
cqunts as explained elsewhere. 

Balance— 

There should be nq balance. - 

(l2-20)^-Fo/frni Shop Expense: 

Debits— 

(1) Labor (time tickets);' 

(2) Materials (requisitions); 

(3) (Charges direct from purchase 
journal (expense ledger charge 
slips); 

(4) Apportioned^ charges. 

Credits-^ 

(1) Wilh^ amount in order 702 
charging molding burden—<li- 
rect '^bor^ 

(2) With^ amount in order 703 
, charging coreniaking burden-- 

direct labor; 

(3) With amounts in orders 704 and 
705, charging flask cost. 
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(4) With amount of residue as di¬ 
rected. 

Balance--- 

There should be no balance. 

If pattern shop is operat¬ 
ed as a producii^ department, and 
not solely as a co-operating depart¬ 
ment, the accounting shall be changed 
to correspond to the condition and 
provision made for: 

1— Pattern production orders; 

2— Pattern productive labor; 

3— Patt,ern shop expense account; 
4^Pattern work in process mate¬ 
rial and cost compilation 
changed accordingly. 

( 12-21 ) --General Expense: 

Debits-^ 

(1) Labor <time tickets); 

(2) Material (requisitions); 

(3) Charges direct from purchase 

journal' (expense ledger debit 
slips); ^ ^ 

(4) Apportioned charges. 

Ctedits—^ 

(1) With total net balance at end 
of each month distributed on 
the prescribed basis to each op¬ 
erating account. 

Balance^ ^ 

There should be no balance. 

( 12 - 22 ) —Expense Ledger Account: 

Debits — 

(1) At end of each month with 
total of charges made direct 
to operating, accounts, which 
charges are represented by ex¬ 
pense ledger charge slips. 

Credits — 

(1) Witli the total of expense 
ledger charge slips charging 
the various operating accounts. 
Balance — 

If any balance exists, it is in error, 
and the charge slips in the files for 
month should be checked back to 
the purchase journal. 

13-SUNDRY 9ENERAL LEDGER 
ACCOUNTS 

In this section of ' the pledger will 
be located all sundry adfeounts with 
firms and individuals* irrespective of 
whether their balance is debit or 
credit. 

There are always a certaia number 
of accounts that float around with¬ 
out any. particular home, and this is 
the place to put all such. 

When making up a statement, the 
accounts classify themselves accord¬ 
ing to their balance into two classes, 
i. e.: . 

General ledger accounts receivable; 
General .ledger accounts payable. 
Thejr will be sp entered in flie state¬ 
ments immediately under the accounts 
receivable, and- accounts payable re¬ 
spectively. 

Comments Regarding Starting Cost 
' mrk 

While these comments are in num¬ 
bered sequence, practically all may and 
should be handled , at once.- 

your house it> ojrder. 

(a) Clean up 5rour shop. 

(b) ' See that a ^ dayV worjt gbej; 

: through your entire shop in a day— 

. that is—that each department is so 

r tuned up with the others that there is 

I a steady flow of work. Above all 
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things, see that all work goes through 
and out of shop^ in sequence of tlie . 
originating pouting ol castings, except 
that. you provide storage or accumu¬ 
lation points for the sorting^and classi¬ 
fying of like castings in order to put 
them through finishing operations in 
lots. 

(c) The foregoing is absolutely 
necessary; system or no system of 
costs, as it is only good business. 
But no system of costs or production 
follow up is worth a snap of a finger 
unless the plant is onto its job as to 
orderliness, and common everyday clean 
cut handling of its details. 

Second:—Gtt your raw materials and 
supplies utider proper storage control. 
If you have no stock room—build one. 
Why should you pay your good money 
for material—and ^en let anyone at all 
dip in to their hearts' content? 

Third:—Gtt a clock for all employes 
to ring in and out on, so that you have 
some sound basis for timekeeping. 

V « * * « 

When you get squared away, with 
materials in stock rooms, and your 
pig iron, etc., jn order, then start 
records. 

Fourth:-it is most important to 
have a proper production order. Never 
mind what it is if you provide for tell¬ 
ing your shop what and how many to 
make. While doing this, provide a 
method to record what is made, so that 
you know in each department just how 
your work is progressing. See how 
easy it is when your shop keeps it going. 

Fifth time cards. Best to be 
3* X S'' for easy filing. One job of 
one man fur one day only to a time 
card. If possible, have your time 
recorded by timekeeper. Bad business 
depending on a laborer to be a record 
keeper; besides it's cheaper to specialise 
clerical work vs. mechanical. 

Sixth:—Put into use the code of 
expense order shown herewith. You 
will delight in knowing where your 
mone^ is going. . 

Seventh :^Let no material be used 
without a record. ^Requisitions 4" x 6" 
are best, ps they fit a standard file- 
get an old crank for a storekeeper and 
he wl|1 pay his ^ala.ry many times over 
in reduced material costs.' 

Eighth :—Provide a reat man-Ao bail-, 
die your costs. Qnc .^o^ understands 
the plant" operations, and who under¬ 
stands the oflice end It wiU pdy^nd 
.pay well. Cost work is hot. a*'boy's 
job, and if'^mpde So had Itetter he left 
.'alone. ^ ^ - 

, • * ‘ * 4t 

Remefilber this* The finding of costs 
accomplish two things: 

AVrt;—Tells you what you must 
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charge for your goods to make a profit. 

Second:—And perhaps the greater 
point Of^tlm two, it tpUs you just where, 
your money gocs-^and'if you go at it 
in a rtd-blooded way, you can raakc^ 
large cuts in your costs. 

Pormis? The least part of the game, 
except to have tfiem the best for eco¬ 
nomical handling. The ■ forms arc the 
vehicles only of what you collect The 
biggest tiling is to get behind it— 
everyone pulling the same way, real¬ 
izing that costs must be known. 

Book Review 

Graphic Production Control, by C, E. 
Knoeppel; cloth, 477 pages, 6x9; pub¬ 
lished by the Engineering Magazine 
Co., New York, and for sale by The 
Fourdrv., Price, $10 postpaid. 

The basic principle that picturization 
conveys more to the average intelligence . 
than do words or figures has formed 
the premise upon which Mr. Knoeppel 
has built a' practical treatise of great 
value to the modern industrial world. 
Visualizing ideas is the theme, and the 
author has followed his own .precepts 
faithfully in presenting lii.s subject mat¬ 
ter, both through the exceptional clear¬ 
ness of his writing and the free use of 
detailed suggestion to illustrate the 
points offered. 

Mr. Knoeppel states that forms, fig¬ 
ures and ^statistics depend for their in¬ 
telligent use upon the preceptive faculty 
of the user. Therefore, he enhances 
preception and aids intelligence by pic¬ 
turing for his reader the cs.<ienttal data 
required in attacking industrial prob¬ 
lems. The use of graphic charts al¬ 
most to the entire exclusion of other 
methods of presenting figures, statistics, ' 
summaries and other essential informa¬ 
tion required in handling«the armies 
during the war is touched upon as an 
example of simple, efficient manage¬ 
ment. The application of this war 
taught lesson to meet the imperative 
demands for more production during the 
reconstruction period is shown. The 
author then states the fundamental laws 
which underlie efficient management. 
He draws, a minute outline of the an¬ 
alysis upon which graphite production 
is based. He impresses tlie .need for 
efficient organization, as preliminary to 
graphic control and gives minutely and 
' step by step the method for establish¬ 
ing the mechanism of his system. 

Mr. Knoeppel's method has been in 
use in a number of large foundry, metal¬ 
working and fliachine shops, and also has' 
been applied in the following 
tuning lines i ^T^tlle madijnery, gas 
traction engihesc steel plate constjriK- ^ 
tion/metal fumifiire,, automobile axlos 
and ^ transmllsions, small 4notors,\ taps.^^ 
dies,^ Wdwar^ dothing, rubber^ tires, 
oil producing and .refining, and in auto¬ 
mobile assembling plants." 




C HUS far this series of articles 
‘ has dealt almost exclusively 
with the manufacture of 

chilled iron wheels for rail¬ 

road use. There are a great many pur¬ 
poses for which smaller wheels are 

used, and these require a somewhat 

different process of manufacture. There 
is more variation in size and design 
of the small wheels than of the stand¬ 
ard car wheels, due to the great variety 
of uses to which the small wheel is 
put, as a number of^ instances will 
show. Few of the smaller wheels have 
double plates, a single plate being used 
for almost all of the small wheels 
which - are not spoked. This plgte 
frequently ia reinforced with ribs of 
different design and many .patterns are 
required for this type. Sp^ed wheels 
frequently have the spokes curved so 
that they may straighten and not break 
from the rim as the metal in the wheel 
sets and contracts, although some 6f 
the smaller wheels are made with 
straight spokes. One notable difference 
in the design of some small wheels 
from that of the standard wheel is 
in the hub which is made hollow to 
provide for oiling the axle, bearing. 
In such wheels oil is put into the hol¬ 
low hub from whence it is fed to the 
journal bearing, instead of being ear¬ 
ned by cotton waste' in the journal 
box as is the custom on railroad 
freight cars. 

Probably the nearest apprdfeh to the 
standard wheel in size and weighty £i 
that used fbr street cars^ This may' bq. 
spoked or made with a solid body ao* 
cording to the desire of t)ie designtng^ 
engineer. The American filectric Rail¬ 
way association has no Bjpeciffcation^'fpr 
chilled iron» wheels and each. manufac¬ 
turer of' street cars purcham, aeoordr 

'■MM ^ 


ing to his indbi4udI1)^i^$catbmi« ' 
However* tbe c^lM . 

not have tbe, prektige' bultimi.! 

of street cars- that ^it possepkes in the 
ft'eight car industry iui4 P«r- 

Scentage lof street dih' are equmeit 
■ with'thto-'type. 

, ',Tbe 'Cinalhi^'. wheels' ;oii^ ^ 


numbers with a chilled iron tread are 
those made for mine cars. These are 
produced under a gieat variety of con¬ 
ditions, two extremS being represented ' 
by the company which makes wheels* 
for its own use and pays little atfen- 
tion to any requirements except that the 
wheels be free from cracks. The other 
if the foundry > which makes wheels 
for the trade and is highly considerate 
of the reputation of its product. 

An instance of the first class is a 
large steel company which required 
wheels for its own mine 
cars* The effprt was' I 
made to produce these f 

wheels, which were the I 

spoked type, without an- fl 

neating. , A great many m 

of the wheels broke when 1 
made from an iron which f 

took a chill. Therefore, I 

it was decided to try a I 

softer metal. A mixture I 

consisting mainly ofbrok- f 

en ingot molds was tried I 

and the resulting wheels I 

were found to be free I 

from cracked spokes. 

When the wheels were 

broken to ex- 

f r a c t u re it 
wap found 
that the met-' 


al in the tread 
dense, but was 
are used wit 
neal an ga 
which is sat 
‘'the steel co 
record has 
the length 'ot 
wheels but t 
renewals indi 
sonable long 
one large p 
mine car w 


was *close' graiqed; and ' 
not white. These.whedi 

? l;oui any anr; 

ve’ lervtee'' 
isfaktory ^ 
mpany.^,, 

*' been ,ke^'- 
f lite* pi ^.ibe ; 
* he niinttw 
cates^ 

M\ service. bnly;t 
Jw % urehaaer olV 
/f \ heels ^Uys jtit \ 
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specification. For this reason the man¬ 
ufacturer is bound only by his judff- 
jnciil as to the method of producing 
a wheel w-hich will sustain his rcpiita- 
tLoii al the lowest manufacturing cost. 

That many of these manufacturers 
value the reputation of their product 
highly is illustrated by the number of 
them who go to the expense of •adding 
as high as 25 per cent high-priced char¬ 
coal pig iron to the mixture. The rea¬ 
son for the use of charcoal iron as 
well as the subject of scrap iron in 
mine car wheels has been discussed 
when considering the metallurgy of 
railway, car-wheel iron. 

The copiposition of .mine car wheels 
is fairly well standardized, although the. 
wheels are made by various small 
foundries which do not have an or¬ 
ganization as do the maniifacturers of 
the standard chilled iron car wheels. 
This may be due to the fact that one 
large user of mine car wheels issues 
a specification «which many foundry- 
men believe to be the best practiced. 
However, no results of tests of wheels 
made to tins specification have been 
published. 

As might be expected, the silicon 
content of the small mine wheel is 
raised, and the iron mixture usually 
contains from 0.75 to 0.85 per cent sili¬ 
con compared with 0.45 to 0.70 per 
cent in the standard wheels. Phos¬ 
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phorus is kept abOjit the same in both 
classes of wheels, apd ranges from 
0.20 to 0.40 per cent The upper limit 
seldom is reached in mine car wheels 
and some manufacturers keep the phos¬ 
phorus below 0.30 as called for in the 
specifications where mentioned. The 
reverse is true in regard to manganese 
which, while keeping within the same 
limits in both classes of wheels, is kept 
nearer the upper figure in the mine car 
wheels and usually will come within 
the limits of 0.60 to 0.80 per cent. 

Trouble Diti to Sulphur 
Practically all mine, car-wheel found- 


June 15, 192t) 

several holders. This is done because 
it is considered that more skill is re¬ 
quired to make the small wheel on ac¬ 
count of variations from the regular 
standard practice with which the im^td- 
ers are' familiar. It also requires greater 
effort from the molder and work on 
the standard wheel is preferred almost 


rymen agree that sulphur is detrimental 
to the iron and that the chill should 
be secured from using charcoal iron 
instead of from high sulphur content 
although the chill could he regulated 
by the silicon content. This is char¬ 
acterized by the expressions sulphur 
chill and charcoal chill used among mine 
car wheel manufacturers. The specifica¬ 
tions which have been issued call for sul¬ 
phur below 0.095 per cent and this may 
account for the general aversion to high 
sulphur iron held by the manufacturers 
of mine car wheels. Of course, if a 
foundry is accustomed to handling low 
sulphur iron trouble probably would be 
encountered if the amount of sulphur 
was raised before the foundryman be¬ 
came familiar with handling this grade. 
The objection that high sulphur in the 
iron makes the wheels red short and 
is apt to cause trouble when the wheel 
becomes overheated in braking would 
^ strongly for wheels run- 

■'1 damp mines and braked 

with wood brakes as when the wheel 
is carrying cars which are gripped by 
a hard metallic brake for several miles 
at a time, as is the case with freight 
car wheels. 

Foundries which make tiie standard 
wheels also sometimes cast smaller 
wheels. In such cases the order for 
small wheels usually is divided between 



FJG. 67.-THE MOLDER IN A Sir6P TURNING OUT 
STANDARD CAB WilEETi) DOES . NOT LIKE 
10 MOLD SMALL iVHEEi.a 

universally. Fig. 57 shows a mold for 
a small wheel in a shop which makes 
standard wheels. Only part of the line 
is clear for small molds, and the molder 
is allowed to put up part of his day's 
work in standard molds. The wheel 
for which the mold has been made^ 



fIG. 65—THE HOLD FOB THE MINE CAR WHEEL 
OFTEN 18 COllPLlCATED BY A BUB 


no. 80^-JlU6X8, PATTERN. CORE AND GHILLB8 GIVI AN IDEA OF TflE WORK BEQUIBira. ID 
MAKE A .MINE-CAB WHEEL-NOTE THE BlNOE ON THE FU8K' 
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has apokes and a solid hub. t'ii^eforer 
no ring core is required, biit center and 
gate cores are sufficient. One o| the 
gate cores may be noted in the center 
of the cope, and another lies beside the 
drag. M^tal is ""poured through half 
of the diotes shown. The other holes 
do not extend entirely through the 
core, but form lugs on the hub of the 
casting.. 

Few of the smaller foundries 'mak¬ 
ing jj|ine car wheels have mechanical 
mean? for fondling molds or carrying 
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the design c^f flask nsed^ - Instead of 
having two dowel pins to locate ,the 
cope on the drag, a hinge and one do^el 
pin are used. The construction of 
the ’ hinge be noted, in Fig. 56, 
which shows the equipment for making 
the mold. The hub core may be seen 
at This core is required by the de¬ 
sign of the wheet which has a patented 
oiling system. 

Annealing is carried on somewhat 
differently, in the small wheel foundry. 
Care must '1^ taken to get small. wheels 


they rest M the irile of wheels 

bink. The'wheels are allowed to:d6^;. 

in the tank .ander,.< ground for e|r| 

four days. The tankk; are 

by a crane and carHed to li^ deahi^'^ 

room. Here th^ are set^^on 

the clamps, one of which is' shi^n at.^ 

A, Fig. 46, are . loosM^t^' ^^ni^ ; 

tank , again is raised by 

wheels fall on the floor. . 

carried back and after 

plate has been attached'it ia 4 

into the pit and fs; 
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jnetal. It is possible , to g(R along in 
this way because' >^of the smaller sire 
of die molds; which can be handled.by 
the molders.. One of 4has foundries 
manufacturing car i^heels is ^equipped 
with a monorail system for tarrying 
the metai to the . molds. A row of 
molds is set on. either side of each 
monomflA Tfle indds M^potwred frbm 
lOQDi-p^nd kdle| tbt 

metal from a m&lhg "Into j^whioh 
^ ^ is tapped. The Hie js 'car^ 

■ ned to the motdih#^f 
Fig, 

••Jcited ''from 

pouring ladles . , « 

The mH. shown in tHgr/flf 


into the annqaling pits as.< sdon after 
.they are cast' as possible.^ The wheels 
ore n^t piled , evmly on each other but 
are .thfowo irregularly into large con- 
t'atnere;v/liie annealing ^ equipment of 
.ohevjbundry is shown in Fig:' 54. At 
,the '^ht. is one. of the tanks which 
are plaH the ground,and 

leveled steel tops. These co^rs 
t^ve ^les to which .other innall^ doors « 
we'^ fitted,. ' When /wheats are - to he 
^saiaiH^^v’t^oyers. .are .'re- 
> sbUd/ s^ «.ds H 

one ^wtt^.to the. extreow ,'lW^./<)f the 
: ' are; dropi^/tlj^hgh the 
Itole uninjured by the impact Spoked 
ndieds ire.. let down a ifodk , until, 


more wheels. After ^ the dumped wheels 
are somewhat cooled they are ^jka°^ 
by tumbling. ^ : 


The United States civil se^H 
commission announces an Open >1^1^- 
petitive examination’’for ordn^q^#^- 
searefl engineer. A vacancy^ at i^e 
FiHhlbrd arsehal, "F^iladeH^, 'sH 
ya](Saincies in, positipnai^V^uirhig' sH- 
iar qualifications, in the ordnance'd^- 
partiitent :at |prge or otii|Br brah^s 
pf^.'the semce, . $4000 'tS' |Stw! ‘a 
yeSli;, or hilfher or lower aata^es, will 
be ^ed. ' Applications tnust be filed 
h to Ju^e 22, 1920. 




The Process of Removing the Gsrboa From &st Iron to ProJuee Steel is Reversed 
--^-Steel Turnings and Other Machine Scrap Arh 
Recarhbnized to Produce Cast Iron '• 


YNTHETIC cast fron is the higher currents^ than thoM ordinarily be strictly exercised; also that the 
term by which, since the com- in use could be employed. On the other amount of carbon introduced must be 
mencement of its manufacture hand, it would be a pity to employ elec- accurately known. The process being 
in the electric furnace, the in- trie fusion without profiting by the one of great accuracy, is correspondingly 
enter of the process has always de- metallurgical aduntages involved, in highly sensitive. It is necessary there- 
:ribed the |ron obtained by the order to effect Ip^ulphurization. The fore, to rely en^ly on the help of the 
scarburizing melting of; steel turnings, introduction of basic slag into the charge chemical laboratory. 

'his term, has since passed into metal- meets these two requirements. ^ The carbon employed for ^^arburizing 

iigica) cucrency, an^ has. now become The iron obtained in the presence of should correspond, so far aa its physi- 
eneric. The novelty of its manufac- a sufficiently basic slag, which combines cal condition is concerned with the 
ire consists in carburizing icon and with the small amount of silica intro- size of the steel turnings, so that the • 
keel serap; more particularly turnings, duced, will contain practically all the contact between the^ particles may be 
y melting these materials in the pres- substances contained in the charge, ex- as perfect as possible. Small coke 
nee of carbon, which is introduced cept the sulphur. There will be no in- is highly ** suitable, and so is wood 
iniultaneously with them in the ‘‘ charcoal. The system that has 

nelting. appliance. The electric 
urhace is plainly indicated as 
lesf fulfilling all the conditions 
equiced for the tarrying out of 
his operation. Only a' process 
if ; continuous carburization, 
effected during the coqrse of 
netting a mixture of’steel turn- 
ngs and carbon could conduce 
o an economic method of pro- 
lucing* synthetic cast iron with 
i commercial future capable of 
levelopment. In an electric fur- 
lace charged with steel turnings 
nixed with carbon the car- 
lurization is not only absolutely' 
controlled by the known re- 
ictions of the substances pres- 
but it should be noted as 
m important economic advant- 
ige that the combination of the 
arbon with the iron begins in 
:he upper parts of the charge ... . . reduced to as little as 675 

ong before actual fusion. Cementa- crease in the silicon, and the carbon in kilowatt hours per ton of pig in a 

ion intervenes from a temperature charge , will be used up solely in 2500-kilowatt furnace of 80 to 100 tons. 

»f 650 degrees upward and become.s carburization, without any appreciable Maintenance of a furnace, working in 
nore rapid in proportion as the tempera- intervention of the silica. White cast the manner described, is barely appre- 

ure rises, owing to the descent of the be obtained with ciable, seeing that with a six. months 

harge. ordinary steel turnings. With turninfa campaign at Uvet the above furnace 

CarburwaUon of the iron takes place require any repairs either 

ubsequently, by the conUct between the ^ »"«> to lining^shell or any other part. 

;oUd carbon and the partially carbur- ** f*»damental economic con- 

red metal in the course of melting, and lowing composition was obtained: Car- siderations in the manufacture of 
tecomes complete on full melting, the ^ ““ P" »<■« « follbws: (1) The 

emperature of which is determined by «*»•««*«*«> P*'' •:««*! sulphur, traces, electrode xonsumption can be lowered 

nature of the iron, so that casts can H«ce control of the percent^es of to as little as .136 pounds per ton, 

■eiiily be ^ the electric fur- ®**' elen««»l» becomes With electrodes of. good quality. (2) 

1 ^ at temperatures of 1200 degrees to *“^1 ^®^ example, extra silicon will re- The consumption of nnoxidieed turn- 
f300 degrees Cent Introducing more silica into ings is 2310 pounds per ton (2240 

The mixture of steel turnings and cat- *‘®"« “ cwresPondNl pounds) of. iron, a figure whidh, even 

)on possessing, in itself, very high con- *‘"®“* ®* it The with moderately rusty scrap, becomes 

luctiviiy, it would become necessary, to ««« slag w^M.vaa only a little, qye? 2400 pounds. (3) 

ensure normal working in the electric ““rdmg to the percentage of sOicon m The amount of jfoke with 80 .per cent 

fnraace, to use soJow a potenHal that , fixed cathtge requirtd to produce, a 

_ • It Will have been thoroughly , under- ton of ktroifg pig iron with 3 per cent ^ 

AbiUMt non ptpef nad baton On lion nod'Steel stood from what has been said that con- of carbon and 1.75 per cent ol silicon, « 
3? iSSSr rrmn contposition of the slag must starting with normal turnln-gs of shell 


been described is one of ex¬ 
treme simplicity. It docs ilot 
'T H£ process of making synthetic cast iron; require any skilled workmen as 

^ or the recarburieation of steel scrap fur- the results sought arc independ- 

ttishes another evidence of metallurgical achieve- ent of any technical manipiila- 

ment made possible by the adoption of the elec- tion except in so far as the 

trie furnace as a melting medium. Like many preparation of the charge is 

other processes and discoveries synthetic cast concerned, and depend entirely 

iron was brouoht into existence and developed on an accurate knowledge of 

during the war period because it zvas designed the composition of all the com- 

primarily for the production of semuteel shells. poiients. The electric furnace, 

The general economy of the process, com- fed continuously by the charge, 

bined with the simplicity of the method of works Regularly, and^ wjith very 

carrying it out, makes it highly probable that small li^sses, as the heat trans- 

whilc synthetic cast iron found a wide field niitted' "by the electric hearth 

of application during the war, owing to the situated immediately beneath the 

large firoduction of steel turnings dejmped from. charge is, to a very large ex- 

shell manufacture; it will find no less a field . utilized in heating up the 

after the war in producing material with steel- materials and effects a pre- 

like qualities required for mechanical parts. liminary carburization prior to 

melting. This enables the con- 
- - sumption of electrical energy to 
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^U|E8 OP IRON AND STEEL ETCHING SOLUTIONS 
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Table Giving the UaetT* af-^Varioua Etcbing Solntlona and the 9tnicturei RevaaM bj Eaifc ; 
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Steel, i$ about 176 pounds. (4) A 
fdrnace of the 80 to. 100-ton type 
should be provided 'with mechanical 
. appliances for upkeep and changing, so 
that ita operation dots not require 
more than , IS workmen for the 
preparation, by hand, of the charge, 
for charging, and' for regulating the 
furnace. (5) Tapping, and loa^ng up 
on trucks as required, needs seven 
men per unit, and handling in the 
stockyard another two men. 

The manufacture of malleable cast 
iron is likewise easily accomplished m 
the electric furnace, as the general 
quality of the steel turnings enables 
the low percentage of silicon and man¬ 
ganese required to be readily obtained, 
the reduced percentage of carbon pres¬ 
ent being dependent on the composition 
of the charge. 

The metallurgical value of the re¬ 
sults obtained by the process alter 
completely when it becomes a ques¬ 
tion of dephosphoriaation, which the 
author has practically accomplished by 
means of a dual process. 

In the first place the steel turnings 
are melted in the presence of a small 
quantity of carbon and of a basic 
oxidizing slag. It is necessary to aim 
at a critical carburization *which must 
be as high as possible, in order to 
lower the temperature of working and 
to facilitate the casting of the metal, 
while at the .same time effecting de- 
phosphorization. About 1 per cent of 
carbon or slightly more attains this 
object. 

The first-stage dephosphorized metal, 
containing low percentages of silicon 
and manganese, is, according to cir¬ 
cumstances, either cast into small in¬ 
gots which are subsequently melted in 
an open furnace, mixed with the neces¬ 
sary additions of carbon and a de¬ 
sulphurizing slag composed of ma¬ 
terials containing exceedingly little 
phosphorus, or else poured into a 
second furnace of the bricked-in type, 
and covered with a layer of anthra- 
- cite for recarburizing. The synthetic 
east iron produced is controlled in 
respect of its silicon and maj|ganese 
' perc^tages by the addition oroxides 
and^ of a corresponding amount of 
reducing carbon, in the ordinary way. 
This mbde of working somewhat in¬ 
creases the cost of production during 
the first phase; and, further neces¬ 
sities* in the second phase, a con- 
ver)|rt|r cost equivalent to^ that of 
maOiiifacturing ordinary synthutfc cast 
iron. About 1500 kilowatt boors must 
be allowed fOr the two o^rations. 

The author conctu^ this. ac^unt 
.of the chief metsUuf^edl results ob¬ 
tained with syntbeitlc cast iron by de¬ 
scribing an alternative process which 
he bgs been U4 to cos^on^te in 
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connection with the manufacture of 
steel from steel turnings. 

As in the preceding example, the 
steel turnings are melted in an open 
furnace fed by the charge, but the 
slag, instead of being oxidizing, is de¬ 
sulphurizing, and the quantity of car¬ 
bon introduced with the charge should 
be sufficient to reduce the oxides in 
the turnings and to carburize the 
metal to an extent distinctly above 
the percentage of carbon sought in the 
steel, so as to facilitate the pouring 
of desulphurized metal and to allow 
of atl oxidizing working in the second 
stage of the operation. 

For example, if a steel with 0.5 per 
cent of carbon be required, the metal 
in the primary furnace may be poured 
at 1.5 per cent of carbon. It will, as 
has been said, have been freed from 
sulphur during melting. 

The secondary operation, which can 
be either in an open-hearth furnace or 
in an^'electric furnace, refines the metal 
and brings rt to the required carburiza¬ 
tion, while at .the same time dephos¬ 
phorizing it. It then remains to bring 
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the metal to the proper carbon con^ 
tent in the ordinary way. , . - 

The production of synthetic caii^ 
iron during the war has beoi considerf 
able. It is not possible to estimate 
the moment how much has been pro-' 
duced at works other than those ad- 
ministered by the Keller LeAeux Co^ 
at its works at Livet, Nanterre, and 
Limoges. The production of these 
three works algne ' exceeded ^150,000 ; 
tons during the period of the War. 

Directly after the specifications for 
projectiles of semistcel appeared, the 
author took steps to produce a metal . 
complying with the conditions laid , 
down by the French ordnance . 

ment. By November, 1914, Sbeh an 
iron had been produced and investi¬ 
gated, corresponding with the follow* 
ing composition: Carbon, 2.9 per 
cent; silicon, 1.75 per cent; manga^S^ 
0.50 per cent; sulphur, traces; pb6s**‘v 
phonis, 0.05 per cent. The tensile . 
strength of this iron was as high as 
71,000 pounds per square inch in some 
cases, exceeding ordnance department 
specifications by 35,500 pounds. 


Costs Show Further Increase 


H OUNDRYMEN who have 
been forced to advance the 
price of castings to an un¬ 
precedented level, underpres¬ 
sure of advancing costs, owe it to them¬ 
selves, their customers and their ei» - 
ployes to present the basis for sui h 
action. With this thought, the Thomas 
Devlin Mfg. Co., Philadelphia, which 
produces malleable, gray iron, brass and 
steel castings, has prepared an analysis 
which shows an increase over la.st Feb¬ 
ruary. The labor cost over a period of 
years is taken as a foundation upon 
which to establish the percentage 
of increase in cost. Five groups or 
classifications are studied and compared, 


of about cents to pay for molding, 
melting, cleaning, finishing, assorting, 
and all overhead expenses. 

Utilizing the pe^entage figure ob¬ 
tained as. previously shown, the com¬ 
pany estimates its new selling price in 
the following manner: 

226 wr CPDt z 4%c = 

10.1017 Increases eoit of labor, 

0.0540 cost wKh 10% off 1S09 price of Oe. 
0.0200 bicreaaed cwt of Iron alnee 1000. 

0.0015 Increaaed cost of iUMrlutendeiiee. 

0.0172 profll of 10 per cent. 

$0.1044 Mlllns price 1920. 

Therefore, the company now must 
charge its customers 19.44 cents per 
pound instead of 6 cents in order tj 
cover the actual increase in cost ' of 
labor and materials. This figure does 



1909 Molden mceWed 

$19.00 per week 

00 bn. 

$ .80 

per hr. 



May 1, 

1820 Molden (Day) 

48.00 per week 

48 hn. 

- 1.00 

per far. 

advance 

of 233% 


Molden (Piece) 

50,28 per week 

48 hn. 

1.17 

per hr. 

advance 

of 290% 


1900 Machlntata 

18.00 per week 

00 hra. 

= .30 

per hr. 



May 1, 

1920 Machlnlsta 

38.00 per week 

48 hn. 

= .TOK-perbr. 

advance 

of 104% 


1900 Tool Maken 

18.00 per week 

60 hre. 

=; .30 

per hr. 



May 1, 

1920 Tool Maken 

43.00 per week 

48 brs. 

» .8!>5» per hr. 

advance 

of 200% 


1909 Laboren 

9.00 per week 

00 bn. 

:r. .1.5 

per hr. 



May 1. 

1920 Uboren 

25.00 per week 

48 hn. 

=r .52 

per br. 

advance 

of 24$% 
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per cent, the sum of 

the Inereanie, dirlded by S glvra an averace advance of 220 per cent 


to arrive at the percentage of increase 
between 1909 and 1920. This is secured 
in the^ manner indicated in the accom¬ 
panying table. 

in 1909 this company sold castings 
at 6 cents per pound. The materials 
used cost a fraction less than 1 cent 
per pound; qnd deducting a .proBt of 
10 per ceht, tii^e .was left a balance 


not include war taxes and other ite:nt 
which have increased in proportion. 

It is explained that iron, coal, coke 
and other raw materials have advanced 
from lOQ to 200 per cent, and that new 
taxes, other items unknown * in ‘ 1909 
have entered fo increase this total. The 
company has issued a form letter set¬ 
ting forth the facts as stated. 




Electrical Melting of Alloys—VUI 

Induction Type Furnaces Ofler Advantages in Melting Certain Alloys, But 
Possess Limitations Which Prevent Their Use for 
High Lead or Copper Alloys 

BY H W GILLETT 


X 


T HAS been shown that 
volatility of zinc is the fac 


imiiin of hearth capacity, and hcnci. nickel though it probably will be super 

in inLOicunt throuj,li theiniil kakifi ceded ultimaUly by a direct ire fur 

tor that makes the common c\lii thoiiK,h they i^cncrat( heat iii the nace 

t>p(s of (lectric steel fur met il ilsiH llitii use still pcisists ^^hen current is passed through a 

nace inipplicable to brass Therefore iii (itmianv hut thiy hivt almost conductor the conductor tends to cou 

the development of the rocking indirect \ mislKd trom Amcncin steel nulling tract Solid conductors cannot con- 

arc lyplb and the granulu resistor re pt letice 11 simplest form is shown tract but those which are liquid can 

fleeted heat type both specially de in big 1 uid its constiiution on the Ihis cnnliaeUon increases with the 

signed for brass was necessary to iimtiile oi i trinsteinur with out st|uart of the current and at th| high 

cover the nonferrous field There is n rn on the seecnuhrv is shown in eurients required in an induction fur 

another electric furnace specially de I ig 2 working on nonferious alloys the 

signed for bnss which depaits fir Sueh i furnaet will not operate on *^*^8 of rnolUii metal in the secondary 

more from the beaten trje.k of steel brass though it will on steel, because actually pinched off, so that there 
furnaces and is highly suceessfiil in the resistaiict of brass is so much the contact between the pinched off 

lower that at a power input sufficient therefore no more current 


its own speciil field This is an m _ _ ^_ ^ ^ 

duetion furnice the Ajax Wyatt* made to melt brass the voltage is low and flows Ihe ring has to be forcibly 


by the Ajax Metal (o Philadelphia 
It his betn pointed nut upeatidl) 
that the Heart 1 the ^pproicli to in 
tcrnal hi iting iii an thctrie fuinaec 
and the moie compact the fiirnaei the 
less waste spice it eont and the 
less the wall area thi iii it tfhciciit 
It IS riu \j ix N irthrui as lus 
been slattd hi the iiticlc on ciuciblc 
fiirnacts attains this idei but dooj, 
It only by the use of high-frequency 
current whith not yet is c(mnKrtMll> 
available at roisonible cost llu \jav 
Wyilt approaches this idea closely and 
uses ordinary allernatnig current In 
tciinl heating is 
ittiimd 1)3 the use 
of the metal itstlf 
IS the resistor, 
miking it the sec 
ondiiy of a tians 
formei in an in 
duction f u 1 n a c e 
Ordinirv or hoii 
zontal ring indue 
tion furnaces long 
have bee n known 
and have been used 
for melting steel 
hut they consist of 
a maximum of 
wall and a min- 





TK. 1 HOKJZONTAI KINO FORM Oli SMALL INDUCTION FUUNtCE TILTLD TO SHOW 
rOURINO POSITION hU* 2—\BltTICAL AND HORIZONTAL CROSS BBCTIONS 
OF SINGLL RINO INDIJCTION FURNACL 


Wfitt J R U B PftteDtl 1301071—1235628 
12SS02O—1236630—1312069 ini071 (Die fw 
niM If «lio Htifnied under thf roUonliiB U 8 


held 

together in order to continue heating, 

iiid it c uinot be forced to sla> to 

gethcr in an induction furnace with a 
hojj/rntal ring open it the top 
P) closing the top of the secondary 
ting so that thi metal is confined 
by pining it vertical instead of hon 

/ontal and by providing a reservoir 
at the top of the ring the hydraulic 

head of molten metal in the reservun 
can be made to exert enough pressute 
to counteract the pinch force, hold the 
metal together m the secondary and 

thus allow heating to proceed 

^Ahen the metal in the secondary is 
thus coiihntd the 
pinch forec can 
not separate the 
nic tal, but it can 
move It It sets 

up a strong cir 
culation which 
makes it possible 
to heat a mueh 
larger mass of 
metal than can be 
held in the sec- 
ondaiy rmg itself 
The automatic 
circulation which 
draws molten, but 
cool, metal into 
the ring, heats it 
It will be seen that 


BcMidder U 8 Ptleull 761920- 768330 
KJeUIn F A U 8 PaUnt 682088 


the current high The current in try and pumps it out 

mg to melt brass bronze copper alum- this circulation insures thorough imx- 
inum'A etc, has to be so high that a mg of the charge 
phenomenon called the pinch effect oc- In the simplest form of the vertical 
duler^ 0^ It'* Meittag'* BnS?* the indueUon prevents the operation of the ring induction furnace the meUl wtthm 

Fuman Jour Am inet Metals Vol 11, 1917 furnace On nickel and some of its the furnace has the shape of a signet 

CluBerT**0 n Ajaz Wyatt Blectrie Furnace MMal alloys, the resistance i$ high enough so ring with ihe mgnet, representing the 

BhSlief'^’^B 'n 'Jr*^ Spmtini BnarMaUv b behavior is like that on steel, hearth, held uppnrmoat. The loop of 

duetioa runaeef Kteetrical World Vol 74. 1919. and a furnace much like that in Fig 1 the nng then represents the secondgry 

HiSim 0 A, Dovolopumiti in Bran MeUMg was used regularly, in 1919, and still loop 

l^d^^ol ^16 1920 'p*S7 « m use by the Hoskins Mfg Co, on As the induction furnace is a trans- 
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former with a molten lecondary, and 
hat the usual transformer 001*0 within the 
secondary loop, care must be taken, 
just as in a transformer, to avoid 
magnetic leakage Hence, instead of 
the secondary loop having a circular 
cross section, it is flattened out into 
a loop, of a rectangular cross section, 
the better to enclose the core By this 
means the power factor can be brought 
up to a better figure than m a hori¬ 
zontal ring-type furnace, which does 
not allow as effective prevention of 
magnetic leakage Foley* has worked 
with furnaces of this type at the Bns- 



yiG s-cBoaB wsrm or aiaz-wyatt ttpb 
nmiiACt na o-nenON mm uawim 
mowmo no cocoUffoN or muon 
UBZAL na B^nxvAfioir w aiai- 
wran ruutAfa 


tol Brass Co, Bristol, Conn, but, ac¬ 
cording to recent advices from that 
firm, the Foley furnace is not yet on 
a commercial basis, so only the Ajax- 
Wyatt, which is, will be considered 
here 

Uh Angular Loop 

In the Ajax W>att, instead of the 
secondary loop being in circular or 
semi circulai shape it is in the shape 
of a V with itie hearth making the 
connection across thi top By having 
this acute angle in the loop electro- 
magnetK repulsion at the vertex sets 
up a still greater circulation, due to 
what IS termed the motor ijfat There¬ 
fore, the design of the ^jaxWyitt be¬ 
comes as IS shown in Figs 3 4 and 5 
The airows in big 4 show the circula 
tion of tht metal Figs 0 and 7 



FIG 6-riRST COMMtlUfAL Sl/R INDUCTION 
FUKNACb 

show ihi first furnace to bi built in a 
comineicial size, optiatmg it the Ajax 
Metal Co plant on ingot and slab 
nutal 111 January 1916 
Thi furnace shown the writir bt 
lievts, was the first electric brass fur 
tiacc in America that melted metal for 
commercial purposes and was of a type 
that continued in commercial use Figs 
8 and 9 show the most modern styles 
The Bridgeport Brass Co has modi 
fied the furnace somewhat, placirg a 
special door in the back of the fur 
nace for skimming and charging just 
above the metal level, the body of the 
furnace being somewhat taller than m 
the usual Ajax form 
This furnace did not come into being 
m a Jiffy. It was preceded by a vast 
amount of work by the Ajax Metal 
Co on the Hermg furnace. Hering, 
who had discovered the pinch effect; 
set jto work to utsbae it in a furnace 
By pasfiflff current through molten 



I'lG 7' SIDE VlbW SHOWING CONTROL PANfl* 
OF SAMS FURNACH. 


metal in tubts, holes in the refractory, 
below a hearth, he opposed the pinch 
force by a hydraulic head and obtained 
circulation However, a solid electrode 
has to be used to carry current to the 
resistor tube In the largest furnace 
built, shown m Figs 10 and 11, each 
resistor tube ran at about 3 volts and 
11,000 amperes. To carry such a cur¬ 
rent in solid electrodes, the electrodes 
had to be made of copper and water- 
cooled to keep them solid To reduce 
losses in the leads, the transformer had 
to be fastened directly into the bottom 
of the furnace Ihcre are gieat dtflt 

culticb m the design of a suitable 
ttansfornicr winch will do the work 
ind yield sahsfactorv results on elec¬ 
tric furnaces designed to be opeiatcd 
on any type of nonferroiis metal 
Hermg furnaces were thoroughly tried 
out by the Ajax Mcti! Co ,** the Scovill 
Mfg Co and the National Cash Regis¬ 
ter Co in 1914-1915 Ihey gave low 
n 1 ct. 1 l losses, as nearly half the power 
supplied never reached the resistor 
tubes The power consumption was 
excessive due to the heat expended ia 
the transformer and m the great 
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FIO. 8—TTUIXNION m»K AJAX-WYATT KITHNACK OF 60 KILOWATT RATING FIG. 0>-N0SE TILTING TYPE ADAPTED TO POURING INGOTS DIRBCTLT 


amount of cooling water it was neces¬ 
sary to use to keep the copper elec¬ 
trodes solid and to prevent their melt¬ 
ing back to the water and causing un 
explosion. On four tons of manganese 
bronze, containing about 40 per cent 
zinc, melted in a 100 kilowatt furnace, 
pouring 625 pounds per heat, heated 
to 1010 degrees Cent., in 21 1-3 hours, 
continuous operation, the furnace being 
fully hot at the start, the power con¬ 
sumption wa.s about 400 kilowatt hours 
per ton. 

After the Ilcring furnace had been 
reluctantly discarded, the Ajax Metal 
Co. eliminated the electrodes, joined two 
resistor tubes together into the sec¬ 
ondary of an induction furnace, and 
thereby avoided, in the Ajax-Wyalt, the 
electrode and transformer troubles of 
the Hcritig. 

The Ajax-Wyatt furnace consists of 
a cylindrical chamber into the bottom 
of which open the two legs of the V- 
shaped resistor, or secondary, loop. The 
laminated iron transformer core is a 
three-legged type. The central leg, on 
which the primary coil is wound, is 
within the resistor loop. The primary 
coil and the transformer are enclosed 
in a casing and cooled by a blast of 
air from a small blower. 

The furnace was first made in a 30 
kilowatt size, pouring about 300 pounds 
per heat, but the standard size is now 
60 kilowatt pouring about 600 pounds 
' per he'at. They take 220 volt, single 
phase power and, on a 60 cycle line, 
have a power factor of 81 for the 60 
kilowatt and 87 for the 30 kilowatt, a 
highly satisfactory figure for an induc¬ 
tion furnace. 

.. Since thft> heat is genereted in the 


metal itself the furnace does not have 
to be insulated against temperatures 
above the pouring temperature of the 
alloy melted. An excessively thick lin¬ 
ing therefore is not required. The fur¬ 
nace is extremely compact and takes 
little floor space when its output is 
considered. 

The furnace is lined with high tem¬ 
perature asbestos Cement, which must 


FIG. 10—FLAN AND ELEVATION OF 

be unifornily mixed and tightly rammed. 
Experiments with refractories on the 
order of crucible mixtures, with-which 
jt is hoped ,to be able to handle highly 
leaded alloys, are under way. The re¬ 
sistor kkOfi la inStlallv kv ram. 


ming up the lining about a brass^cast- 
ing which is left in. 

After slow and careful air and over- 
drying, to drive out moisture and set 
the cement, the hearth is heated by 
the flame from a gas torch, molten 
zinc poured in and power applied, at 
a low voltage. When the brass cast¬ 
ing' has heated, alloy^ with the rinc 
and melted, full power is applied, brass 


HERIKfl TYPE FORNAGi 

scraps and^ 'ce^^'are added to bring 
the metallic ^contebts- to the prb^ com¬ 
position, and the fumace^ is then iii 
action. When the ftimkce is shut ddiwiH 
all the metal is drained from the rer 
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in it, the lining will he cradeed and 
mined. In 'sorting altet ^ ahnt-do^ 
the furnace in warmed by a gas flamci 
molten sinc is poured, into the resistor, 
and scrap bras% is fed in as in the 
original smrt . ^ 

If suitable, pre^utiona are taken in 
lining, drying, and operating the fur¬ 
nace; good lining life is obtained. Th; 
JOO-ppdhd size from 75 tons to 
an average of. 25(I^ns, and sometimes 
gives as high as ^^lons at the Biidge- 
port» Brass Co., the 6Q0<pound si^, 
at the Americaii;^rass Co, averages 
400 t6 600^ ions^ oii,'jip/46 or 70/30 brass, 
with, some linitigs tasting for over 750 
tons. The limng stands,up less Well 
against alloys high in , .lead, but the 
American Ifordwire Co.r nyeltiiig an at- 
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Inrntce at - .once' 

lead tad continues to operate steadily 
and WL^ almost no variatita; save die 
alight change due to difference* 4n re^ 
sis^nce of the 'in^al in ^e loo^ ai' 
differtat temperatures.”- There are no 
surgest Temperature control is abso* 
lute#- There is no heat storage at tem¬ 
peratures above that of the ■ charge, 
^ there is instant response in tempera* 
ture to the tlirowing the power on or 
off. 

Tl the heating is allowed to continue 
so far that.the metal in the secondary 
loop reaches the actual boiling point 
of zinc in the alloy, bubbles of zinc 
vapor form in the tube, this alters the 
resistance of the secondary, and the 
.'ammeter needle starts to kick. This 
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loy with 30 per cent zinc, and S per 
cent lead, averaged about 60 tons pei 
lining in the 300-pound size. 

The makers in the past have not ad¬ 
vocated the furnace for alloys of over 
3 to 354 per cent fead but now state 
that it will handle up to 6 ner cent 
lead, though detailed performance fig 
ures On such, alloys are not available. 

Leaks Are Detrimental 

Cracks in the lining *of the resis.ot 
tube that allow inetti^to seep .through 
and ^ reach the using. $0 as ro short 
chepit the secondary through.the cas¬ 
ing, are fatal, and lead vdll ooze out 
threugH g'fiair crack thah odtftp metals 
would not pass. The Cost for 

the ^ kilowatt is given -by die makiri 
as $200 under N20 ifirtees# 

Ihe iifmiice dpemt^ is simple, the 
simplest, .in fact,, bi any elcji^ric fur- 
‘ Mce* 'Viflien the^ iiji(ritdi'' j» girted, the 


means that all the metal the furnace 
has to work on is heated up. It oc¬ 
curs only when a charge of scrap has 
bridged over in the furnace chamber 
and needs poking down, or when the 
metal has been allowed to get slightly 
hotter than it should be before pour¬ 
ing. 

The metal losses are low. The Bridge¬ 
port Brass Co. gives its average net 
loss on yellow#brass as O.SO per cent 
Charges of all yellow borings that gave 
a net loss of 5 per cent in crucibles, 
gave^ in a week’s run in an AJax- 
Wyatt one of 2.7 per cent. 

There is no automatically reducing 
atmosphere in. this furnace as there if 
in the ctaer types^ for there are no 
carbon parts in the furnace. Therefore, 
it is^deslrable^to keep, a law ef char¬ 
coal over the metal ta prevent oxida¬ 
tion, ^thougir,this if vJfot |1emys done as 
^ is> l^yicr rChaui lies 



■ m 

the furnace chamber tad 
to some extent A layer of ifta bxw , 
builds, up about die 
heard! ^ and has to' be ch^ped.ojst^ 
a li^-speed tool ifetd jpnenmfki^d 
evety;*two or diree days jio 
accretion from atttiiiit.dmn the ,^. _ 
capacity. The ouaHty pf 'the 
excellent The rolling milta , 

rcctly into the molds,., The^ : > 

special nOse^ilting type 
the minion typi.also is :we4, 
nioviag the inolA ta if 
spout or by pickluir tli6 
with a crane and pourings ft: iiGka : ^ 
ladle. 

The Bridgeport Brass. Co.. 
better shrinking, less crop, ISiS 
better surface and more unificM 
from this type furnace. iThis fitni-w. 
torn down its stacks and gone defiliitW 
ly and wholly over to clectrie fhel^gi 
It advertises this fact and 1 ^ rhijif 
offered its reserve stock of (^ucifattt' 
for sale. In its advertisements ft statea 
that electric melting is the greatesV 
advance in the brass industry for 140 
years. Since going to electric melting 
it has had no cases of brass shakes, 
and fewer severe bums. 

Mixing is Thorough 

The thorough mixing of the charge 
by the circulation of metal in this 
furnace is one of its greatest - ad¬ 
vantages. The American Brass Co. 
states that in its 600-pound furnaces, 
100 pounds of zinc is mixed in iVith 
absolute thoroughness in five minutes 
with no stirring other than that done 
by the furnace itself. Analyses jErom 
top, middle and bottom of ingots from 
the Ajax-Wyatt often reveal no dif¬ 
ference outside the limits of analytical 
error. 

Out of 52 heats on an alloy ' of 62 
per cent copper, 38 per cent zinc, the 
difference in copper content between 
top and bottom was within^ 020 per 
cent on 19, and within 0.50 per CMt 
on 46. Outside of two heats whkli 
showed a variation of slightly over 1 
per cent, all the heats came within 
^0.75 per cent copper. 

The thermal efficiency of the furnace 
is the highest shown by any type of 
electric brass furnace. The production 
is not high because of the small size 
and low power, but this is not a real 
drawback because the compactness of 
the furnace and its ease of control 
will allow the installation of a batt^ 
of three or four furnaces in the space 
occupied by a 1500 or 2000-pound fur- 
, nace' of other types, and their" opera¬ 
tion* by as few men. The furnaces are 
small but they are not toys. 

In average 24-hour operation of the 
300-pound furnace at^ Uie' Bridgeport 
Brass Co. on 70/30 or 60/40 brass, the 
output is a little tifnder three tons per 
furnace per day at 250 kilowatt hohrs 
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per ton. At the American Hardware 
Co.» the power consumption was 245 
kilowatt hours per tun. Under test 
conditions, the output can be raised to 
more than three tons and the power 
consumption dropped to less than 210 
kilowatt hours per ton. 

In the 600-pound furnace, on yellow 
brass, the American Brass Co. on 24- 
hour operation under must favorahk 
conditions, gets a power consumption 
of less than 175 kilowatt hours per 
ton. which would correspond to 200- 
220 kilowatt hour.s per ton in average 
operation, and to outputs of 6 to 7l4i 
tons per furnace per day. Few other 
furnaces approach so good a power 
consumption. As with every other 
electric furnace, operation on charges 
of all oily yellow borings can be made 
only at a poorer power consumption 
figure, a decreased output, and greater 
attention than on clean, solid metal. 

/Ippiicafion Limited 

The furnace has every advantage an 
electric furnace can have with the ex¬ 
ception of versatility. It probably is 
unexcelled for operation on yellow 
brass 24 hours per day. It can handle 
alloys with only about 10 per cent zinc, 
as thy resistance of molten alloys from 
10 to 40 per cent zinc is not greatly 
different, and an aiito-transformcr in 
the primary will give the needed dif¬ 
ference in voltage. Alloys approaching 
pure copper would need a resistor of 
different cross-scctioti, and the power 
factor would not be so good. 

This limitation, coupled with that due 
to the yet unsolved problem of refrac¬ 
tories suitable for handling alloys high 
in lead, makes the furnace incapable 


of handling all the alloys of the aver¬ 
age jobbing shop, and less applicable to 
rod brass or bronze than to yellow. 
Another limitation lies in the fact that 
only the contents of the hearth are 
poured, as the metal in the loop and 
enough more to make contact between 
the legs must bo retained between heats. 
75 pounds ill the size pouring 300 
pounds and 125 pounds in that pouring 
600 pounds. If the residual metal can 
be worked into the next charge, suc¬ 
cessive heals of different alloys can be 
made, but this is the more dilhcult a» 
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the alloys vary moro widely. The fur¬ 
nace therefor^ is best fittSl for long 
straight-away runs on the same alloyr 
and is poorly suited to successive runs 
on different alloys. 

A serious condition arises due to the 
fact that the metal in. the loop will 
freeze if power is off about 20 min¬ 
utes, or perhaps sooner if the power 
should fail just after charging. Since 
a freeze-up ruins the lining, interrup¬ 
tions to the power supply, as from 
poor central station service, arc serious. 

If the furnace is to be used on single- 
shift operation, or shut down at night 
or over Sunday, it may be drained 
from all the metal in the loop. How¬ 
ever, this involves delay and trouble 
in starting afresh. The other alterna¬ 
tive is to leave the metal in the loop 
and reduce the voltage, by using the 
proper voltage tap on the transformer 
supplying power to the primary, so that 
just enough power is drawn to keep 
the contents molten. In that case it 
is necessary to have a man with the 
furnaces to dump them and save the lin¬ 
ings in case of a power stoppage. The 
power thus used while the furnace is 
idle increases the cost of single-iibift 
operation. 

Cost is Moderate 

However, even such operation does 
nut bring the power cost per ton to an 
impossible figure. (Collins* figures that 
the Ajax-Wyatt can melt, on B-hour 
operation, at 300 kilowatt hours per 
ton, while under the same conditions 

Collins, E. F., Melting Some Nonferrous Metals and 

Tbelr Alloys In the Eleetrle Furnace, Foundry, 

Vol. 47. 1910, pp. 284. 329. 

Jour. Clereland Big. 8oc.. Vol. 11. 1919, p. 203. 

Metal Ind., Vol. 17, 1910, p. 221. 

Ctaem. Met. Big., Vol. 31. 1919. p. 078. 
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it takes 400 kilowatt hours per ton in 
a General "'Electric furnace. A 600- 
pound Ajax-Wyatt would produce about 
two tons in eight hours and a 1-ton 
Genial Electric not over six tons. 
Collins argues that the $1 per ton 
saving made by the Ajax-Wyatt over 
the ^ Generah Electric, with power at 
Ic per kilowatt hour, is more than 
balanced by the lower labor cost in 
the larger General Electric furnace, 
which labor saving he assumes to be 
$125 per ton, giving a net saving of 
25c per ton in favor of the General 
Electric. It appears to the writer that, 
'by staggering the heats the same crew 
could handle three Ajax-Wyatt fur¬ 
naces that could handle one 1-ton fur¬ 
nace of any other type. Moreover, 
if the power cost is \}ic per kilowatt 
hour instead of Ic, the whole $1.25 
per ton advantage assumed by Collins 
is wiped out The superior mixing of 
the charge in the Ajax-Wyatt should 
not be forgotten in any such compari¬ 
son. 

It is the necessity for guarding 
against a frecze-up, the inability of the 
furnace to handle alloys high in lead 
or high in copper, and the difficulty in 
iMiitin? from one alloy to another, 
rather than the cost of power for 
keeping the residual metal hot at night. 
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or the labbr cost, ^t niukes the 
Ajax-Wyatt not generally applicable to 
plants.. This is true more'' especially, of 
jobbing shops, operating only one 
shift. 

The furnace is best adapted for use 
on yellow brass in rolling mill work, 
or in melting yellow scrap for casting 
itito ingots, and its use is mainly con- 
lined to such work. 

The prices of the standard furnaces, 
complete, save for step-down trans¬ 
former from line voltage to 220 volts, 
were given, on March 29, 1920, as 


follows: 

40 kilowatt.$5500 

60 kilowatt. 6500 

80 kilowatt. 7500 


The 220-volt transformers will in¬ 
crease the total cost a few hundred 
dollars. 

Larger Sice Needed 

The present sizes of the Ajax-Wyatt 
furnace are useful, but there is an 
undoubted need for furnaces of larger 
capacity. The most power that can be 
utilized by a single secondary loop is 
thought to be about 70 kilowatts, as the 
difficulty of getting a good power fac¬ 
tor increases with increase in the size. 
Experimental work now is under way 
on a multiphase furnace, which prob¬ 


ably will ufe about 140 
have an ou^ut of at least^l2^ 'P0|^^ 
pec |iour. The Jrtdgeppn , Bifaai ^ | 
also is experimenting on. a | 

single resistor, loop ftuiiac^ Ona 
ing 80 kilowatts pouring 1500 pofO^ j 
and showing aroon4 20S kilowatt | 

per ton in regular 24«hbur opetat^ ! | 
on yellow brass, and having'a | 

factor of 60 to 65, has been built It ^ ''}■ 
hoped to improve the power factor. '' 

The Bridgeport Brass Co. repch^ 'i 
in the middle of,May that the 80 
watt furnace had so far turned out 
tons on one lining without a stop and 
was still performing as well iu whUg 
first started. On this showing, it a0f 
pears that the lining cost per fon wtll \ 
go down to an extremely lo^T figure jp 
the larger Ajax furnaces. 

The Ajax-Wyatt covers the field of 
alloys high in zinc to a rather similar 
extent that the stationary indirect trc ‘ 
type does for alloys low in zinc. The ; 
two types together nearly cover the field, 
but even a battery of the two types is 
somewhat lacking in versatility so that 
there still is need for such furnaces 
as the reflected heat or reverberatory 
and the rocking indirect arc types. 

The application of each type to the 
work for which it is best fitted will be 
more thoroughly discussed later.' 
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I How and Why in Brass Founding 

1 By Charlea Vickero 


Formulas for Pump Liners 

IVe would like to obtain a formula 
juitabte for pump liners weighing from 
200 to 800 pounds. Also red metal mix- 
iures containing scrap metals. 

The, following mixtures will make a 
good lining metal: Copper, 84.75 per 
cent; tin, 9 per cent; lead, 5 per cent; 
nickel, 1 per cent; phosphor copper, 0.25 
per cent. Melt the copper^ under 2 
inches of fine charcoal When liquid 
the metal should not boU under the char¬ 
coal as th^ ddiotes the presence of 
gases which will produce spongy liners. 
Copper that boils sl^ulil be ingoted, and 
a fresh start should be made with new 
■copper; the gaseous topper can be used 
for small castings of red metal con¬ 
taining plenty of zinc. The copper beipg 
properly melted will be .quie^, and ^ 
blue in 6olor when mplteo;^^ Add ^e 
nickel as an alloy of ^ per cop- 
peri 50 p^ cent , nickel. Then fo9bw 
with the phosphor popper; alldw the 
^ heat to stand a lew minutes, add the tin 


and then the le.id last of all. 

Use good red scrap for making red 
brass. All scrap may be used, or part 
scrap and part new metal. Thus if 50 
pounds of red machinery or valve scrap 
is made part of the charge, the new 
metal can. be as follows: Copper, 42 
pounds; zinc, 4 pounds; lead, 4 pounds. 
This will produce a good alloy. 

Bra^a Sleeve Mixturea 

Would you kindly advise us what you 
would reiortmend as Ihe best speci¬ 
fications to be used tn brass sleeves 
seven inches in length, and over. 

The following alloy is excellent for 
brass sleeves that are used for bearings: 
Copper, 86.25 per cent; phosphor cop¬ 
per, 0.5 per cent; tin, 8.per cent; lead. 
4.25"^ per cent. 

For other uses than bearings, but 
where a, good composition is required, 
the - following alloy is suitable; Copper, 
88:50 pet ^nt; tin, 5.50 per cent; zinc, 
8.50 per cen^ and lead, 2.50 per cent. 
This alloy is softer than"^ the other. 


Formulaa for Automobile 
Brasa Caatinga 

We desire to obtain brass mixtures 
suitable for general automobile sasU 
ings, for housings and nuts, also the 
formula for an acid for cleaning brass 
castings without rattling them. 

For bearings for automobiles use the 
following alloy: Copper, 80 per cent; 
tin, 10 per cent; lead, 10 per cent; 
phosphorus, from 0.05 to 0.25 per cent- 
For red brass use copper, 85 per cent; 
tin, 5 per cent; zinc, 5 per cent; 
lead, 5 per cent. For yellow brass, use 
copper, 62 per cent; zinc, 36 per cent; 
lead, 2 per cent. For aluminum alloyt 
use No. 12 aluminum. 

A dip to remove sand from brass 
castings is compounded as follows: 
Nitric acid, 1 part; muriatic acid, 6 
parts; water, 2 parts. Immerse the "cast¬ 
ings and leave in the dip ‘30 minutes, 
then remove and rinse in cold water, 
then in hot water; dry in sawdust in 
a wood lined tumbling barrel. 
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Correcting Defects in the 
Bronze Bushings 

IVc arc scndififf tzifo samples of metal 
for inspection which may be designated 
as the small and the large sample. The 
small sample is cut from the riser of a 
yXl’Poutid hushing. The riser is l-inch 
diameter and the sample is a cross sec^ 
tion cut therefrom. It is filled with 
holes perpendicular to the length of the 
riser and located around the center. 
We would like to learn the cause of 
these holes. The hushing is molded 
upright, and its dimensions are length, 
4 feet; diameter, 7 inches; thickness of 
metal, \% inches. The mixture is 
88-10-2 dhd the metal is melted in a 
gas-fired furnace, the casting being 
poured by two sprues located directly 
Oft top of the hushing, on opposite sides, 
so the metal drops to the bottom of the 
mold. There arc tzvo risers also on 
top of the bushing end, also opposite 
each other. The targe sample is cut 
from the gate of a CiO-pound half bear¬ 
ing, the sprue being 9 inches high and 
2% inches in diameter. The molds are 
made of core sand, well baked and 
vented, and the metal is kept covered 
with charcoal while being melted. 

The holes in the small saiiiple are 
due to shrinkag^c of the riscr^ the metal 
from which has fed down into the 
bushing. These holes arc likely to 
extend into the casting althotigh noth¬ 
ing is said about this. The remedy is 
to enlarge the risers. If the castings 
are clean the top gating can be con¬ 
tinued, but in.stead of dropping the 
metal directly into the mold from the 
crucible, it would be much l)eilrr to 
put a cope on top of the present mold 
top. firing the sprues up straight as at 
present and in the cope which covers 
the sprue tops, place a heavy ball as 
a feeder to the sprue. This hall nmst 
not cut tlirough the cope. Connect the 
sprues to the pouting gate in the cope 
by a horizontal channel, and have the 
sprue top in the added cope set off a 
few inches from the termination of the 
straight sprue lending to the mold 
cavity. This breaks the fall of the 
metal and permits the sprue to be kept 
filled while pouring. The risers should 
he placed 1 inch away from the sides 
of the binthing. They should be 3 
inches in diameter at least, and should 
connect with the side of the bushing 
by a square gate alioiit 2 x 2 inches 
atid 2 inches deep. Cut away the sand 
forming the angle between feeder and 
gate in the cope so the metal can feed 
without chilling. Carry the feeders 
through the added cope, and fill them 
with hot metal held especially in a small 
crucible. 

This will produce a sound casting, 
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but many founders would prefer to 
gate such a casting at the bottom, then 
at. one or more places up the sides, and 
control the shrinkage by means of heavy 
feeders. 

The metal appears to be free from 
gas and the melting is not at fault. 
An oil or gas-fired furnace carefully 
run with a slightly reducing flame until 
the metal is melted, tlicn warmed up 
by a hotter flame, will produce as good 
metal as the crucible. The defect in the 
larger sample is caused by shrinkage 
at the gate. It is a mistake to make 
a triangular g;itc. The gate is 1 ^ 
inches wide at the bottom, and it is 2/2 
inches high tapering to a point. Make 
it .square, have it the same width, but 
l 5 d inches deep and V /2 inches wide at 
the top. Also, connect the sprue to the 
gate in the cope by a deep fillet, elimi¬ 
nating the angle between sprue and 
gate, also fillet the sides of the gate 
at its coniieciioii with the casting. Do 
not pour the metal directly into this 
heavy sprue, which also forms the 
riser. Provide a pouring sprue placed 
about 4 inches away from the present 
sprue. Mak<* this pouring sprue I inch 
in diameter and 6 inches high and con¬ 
nect to the large feeder by a gate. 
Carry the ri'-cr up 4 inches higher than 
the sprue top by means of a bushing. 
When the sprue is filled with metal, 
cover willi sand, bed on a weight, then 
.slowly fill up the ri.ser. Do this slowly 
using hot metal, and the trouble will be 
eliminated. 


Clock Pivot Mixture 

IIV have a number of pivots to make 
nhirh require to be hard as they are 
used in connection with clock work and 
revolve on sapphire jewels. We are 
using an alloy consisting of copper, 
7.150 per cent; tin, 18.50 per cent, and 
sine, 8 per cent, but after several years 
use the points wear off. Can you advise 
a mi.iture that leill be harder, but not 
hriiilcT 

If the alloy containing 18.50 per cent 
tin and 8 per cent zinc is too soft for 
the service to which it must be put, it 
is hopeless to experiment further with 
alloys of copper and tin, and’the alloys 
of copper and zinc will also l)e loo soft. 
An entirely different alloy will be re¬ 
quired and the following mixture is 
suggested: Copper, 66 per cent; nickel, 
24 per cent; aluminum, 10 per cent. 
First melt the copper and the nickel 
together, putting the nickel in the boN 
tom of the crucible on a bed of fine 
charcoal; the-copper then is filled in, 
more charcoal is added and the whole 
melted. When thoroughly liquid, add 
the aluminum gradually, stir thoroughly 
ond pour slowly and' not too hot. 
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Extracting Silver ^om tine 
Native Ore 

We have some silver ore ruftning 
about 200 ounces to the ton that we 
wish to smelt, and we desire to^ learn 
if it is practical to do this^ in a cupola. 
We have two cupolas the inside meOture- 
ment of^hich is respectively 24 and 42 
inches. If we can use these cupolas we 
would like to know what fluxes should 
be used to extract the silver from the 
ores. 

It will not be possible to recover thi> 
silver from the ore by smelting it with 
coke in a cupola after the manner in 
which iron is melted. Just what process 
to adopt for recovering the silver would 
depend upon the other metallic contents 
of the ore. If it is a lead ore, it could 
be treated by a smelting process to 
produce a silver-lead containing not 
more tlian 1 per cent silver. The per¬ 
centage of silver is limited in order to 
keep down the silver loss. The silver 
could then be easily recovered by the 
Pattinson process, or the Parkes proc¬ 
ess. The silver-lead ore would require 
smelting with charcoal to reduce * fh.e 
metals. Amalgamation will have to be 
resorted to if no lead is prc.scnt. In 
one process the ore is roasted with com¬ 
mon salt, when cold it is again pulver¬ 
ized and then is washed with water to 
remove the soluble salts. The residue 
is put into barrels with water and scrap 
iron* and the barrels are rotated until 
the contents are thoroughly mixed when 
the silver is set free. Mercury is now 
added to form an amalgam with the 
silver^ The amalgam is pressed and 
then distilled to remove the mercuiy, 
leaving the silver behind. * Another 
method is to finely powder the ore, then 
mix with common salt, the amount de¬ 
pending upon the proportion of silver in 
the ore. This mixture is heated by a 
current of highly heated air which con¬ 
verts the silver to chloride. The treated 
ore is next washed. The insoluble silver 
chloride settles as a pulpy mass, which 
is collected, mixed with a small propor¬ 
tion of copper sulphate and salt and 
placed in*stcath heated iron pans. Mer¬ 
cury is now added in the proportion of 
approximately 150 pounds per ton of 
pulp, and the. mass is ground in the 
heated pan" for several hours at the 
end of which tiuitf' the mercury con¬ 
tains all the silver. 

Acid Resisting Metal 

We would like to secure formula 
. for a good acid refuting miali. 

The following alloy,, is frequently i^ed 
for castings that are.'expose^ to ^ds: 
-Copper, 82 per cent 3 m, B per Ml; 
lead,'8 per cent^ and zinc, 2 per 'cent 
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^ o BiU Describes the Making 
of Ingot Mold Rigging 


BY PAT DWYER 



£ SAT on the end of a pier 
watching a huge ore steamer 
slowly making her way up 
the harbor. “If 1 was a young 
fellow again/* said Bill, apropos of 
nothing in particular, “1 would ship on 
a tramp steamer and see some of the 
queer and outlandish ports of the 
woiffd. Just think of walking around 
the streets of cities that were proud and 
flourishing communities when Noah was 
working in the shipyard. Think of the 
pleasure to be derived from studying 
the people at first hand. I should like 
to check some of these things just to 
satisfy myself that they square with 
history and also with the productions 
of the talented gentlemen who are in* 
digenous to Los Angeles, Hollywood 
and kindred localities." 

“If your ambition does not e^ttend 
beyond the . study of human beings," I 
said, “you do not need to ship on a 
tramp steamer bound for foreign ports. 
You can find representatives of every 
race under Heaven in this city, and if 
you are interested in history to the 
extent of wondering what became of 
the 10 lost tribes of. Israel you can 
set your mind at rest—they are all here, 
together with affair representation from 
the other tribes which were not fortu¬ 
nate ^ough to get los^ in the early 
days and only found their #ay over 
here lately. There are birds here from 
every port between Hong Kong and 
Kowloon, andt. from Callao to Suva and 
all you have to do., to get "on the Inside 
track and absorb d>loT is to rig 
yourself Out. in 'a suit of old clothes, 
let your whiskers grow, learn to talk 
without Removing the clgaret from your 
mouth hnd maibe a noise p bunch 
of garlic" - 

“I could qimlify oh..an.,ike;ii^ ex« 
c^ the W worn’ 

wMsIjlfers and old ctOtheSv and w}^ V 
little practice m^t .W able to ini^a|e 
the^c^dj^bu]^' &e gai1le-:4iby,r 
laid/ a npiiraiii^ hiou'di^ .(WBc ai^ 


ways reminds me of an experience I had 
making ingot molds for the open-hearth 



4sm asmi m wm or, 
Mof HUiO riiMiMnA cove v not 


department of a steel works which «m» 
ployed a large number of foreign work^ 
men addicted to the use of that 
grant vegetable. 1 have heard the chief 
chemist say that if some one could do- 
vise a way of incorporating a garlic 
breath with the molten steel as it 
flowed into the ladle, the resultant prod* 
uct would revolutionize rail makipg. 

“The open-hearth department with ten 
50-ton furnaces had an average output 
of 50,000 tons of steel a month. The 
ingots weighed approximately three tone 
each, which meant that^ 10,000 ingot! 
were poured each month or 333 a day. 
Since the measure was more or less 
experimental in nature, it was d^ided 
to provide sufficient equipment in the 
foundry to produce six ingot molds a 
day. With an anticipated life of even 
50 heats for each mold It was.expectM 
that this number would take care (if 
the molds broken in service. Aporoxi* 
matcly 1000 molds were stacked in the 
yard at the time the experiment was 
inaugurated and besides that the com^ 
pany operated its own fleet of steamers 
and could import foreign molds under 
favorable circumstances. 

“Ingot molds can be and are made 
in many ways and the method adopted 
in any foundry' depends upon several, 
factors; prominent among which are 
molding and oven facilities, melting and 
crane capacity, quality of labor available 
and total tonnage required. Taking these 
factors into consideration and having 
investigated several prominent installa¬ 
tions it was decided to adopt, with modi¬ 
fications, a method which had been' 
described in The Foukpey a short time 
previously. 

“The principal rigging required com¬ 
prised an iron pattern and core box; 
six base plates; 12 complete flasks,, split 
longitudinally or ^perhaps 1 should say 
vertically, since the molds are all as¬ 
sembled and poured in a vertical posi-^ 
tion.; 12 copes; eighteen 1-piece core 
orbora,and one dummy form oii which 
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to ram the copes. In addition to these, 
it also was necessary to furnish many 
little things to which I will refer later. 

“The flask was made to conform to 
the shape of the ingot, with the excep¬ 
tion that one side carried a pocket the 
full length to accommodate a runner. A 
small square opening also was provided 
near the center of one side of each 
flask. The dry sand core holding the 
heavy staple by which the casting after¬ 
ward Was handled was inserted through 
this opening after the mold was closed 
and pushed hard up against the main 
or upright core. 

Making ike Flasks 

‘Two Skeleton patterns were made for 
the flasks, one for the part containing 
the pocket for the staple core and the arkk uo ck.\tijuies of wandehini! tjikiu biieatii is as .strong as ever 

other for the plain half. One pattern 

could have been used for both halves the floor horizontally and the parting face contained two recesses, the first 
by leaving the pocket piece off and made along two diagonal coriierti. This which corresponded in shape to the in- 
shifting the long side pocket from right method was adopted to facilitate placing side of the flask was about an inch 
to left for every alternate casting but the great number of small cores wjiich deep and was designed to hold a thick- 
it was figured that since there were were set in to provide a vent for the ness of .sand to form the bottom face 
so many flasks to make it would be as core when the arl)or would be in use. of the ingot mold; while the second re¬ 
cheap to make two patterns as to make If the pattern had been molded on its cess extended almost through the plate 
so many changes. The time element flat it would have been necessary to and was provided with fitting strips 
was another consideration. It is common leave suflicieiit clearance between the which afterward were machined to fit 
foundry knowledge that two men work- cores on bdth sides for lowering the the bottom or core print of the arbor, 
ing on individual patterns will accom- main core into the mold; and as a result These core prints, both on the arbor 
plish more than if they arc doubled up it would havt- been necessary to punch and on the bottom plate, all were ae¬ 
on one. The patterns were bedded in quite a thickness of metal out of all curately machined to the same dimen- 
thc floor and ihc inside lifted by sub- the holes when cleaning the casting, sions so that the arbors were inter- 
stantial cast iron arbors attached to Hy molding it diagonally it was possible changeable and when in use it was never 
the copes by long eye bolts. Owing to to leave the little cores the full length, necessary to roll them over to look 
other work, only two men were avail- If the main core did happen to bear for identifying marks. Any one of the 
able for the ingot-mold job, but by on them a little hard it did no harm arbors would fit any one of the bottoms, 
taking a pattern each they turned out but was simply an added assurance that “The lower flanges of the flasks and 
two sides for a flask each alternate the holes would be clear and open when also the face of the bottom plates which 

day. the casting was cleaned. These small came in contact with the flanges also 

“The copes were solid oiie-piccc cast- cores were tapered and attached to the -v^ere machined to a true* fit. The pin 

ings, plain on top hut having a flange by inserting a wire nail in a hole hoigg for locating the flasks in their 

on the face side corresponding in shape which had been provided for that pur- proper relative position when closing 
to the flange of the flask. The core Posc in each of them. The large end ihe molds were drilled through a jig and 
arbors were also onc-piccc castings Ibc cores rested on the face of the therefore the flasks also were inter- 
having a large opening at one end and a niold. changeable. 

small opening at the other, and witli “The bottom plates were substantial “To provide a pattern it first was 
an average metal thickness of 1 inch, onc-piccc castings provided with four necessary to make a master pattern and 
The pattern for the arbor was molded cored 1-inch holes, one at each corner core box allowing for the shrinkage, 
diagonally, that is to say it was laid in for convenience in Imndling. The upper The master pattern was molded in dry 
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sand, not because it could not have 
been molded in green sand, as it was 
only a shell ^-inch thick, but for the 
protection the dry ■ sand method afford¬ 
ed against any possible swells on the 
face of the casting. 

Hinged Corebox Used 

'The core box, consisting of two 
halves,' was made of cast iron. It was 
joined together at the back by three 
hinges and held together in front by 
a catch which locked by a cam arrange¬ 
ment. One pattern was used for mold¬ 
ing both halveSv It was necessary only 
to change thi^osition of the hinges 
after the first nSf had been made. The 
catch was made separately and bolted on 
after the corebox had been machined 
and assembled. When in use, the corc- 
hox rested on a planed iron plate with 
a depression in the center corresponding 
to the depression in the center of the 
bottom plate which has already been 
nieiitioncd. 

“The pattern also rested on a planed 
iron plate provided with two pins which 
served to locate the flasks when they 
were lowered on for ramming. The 
pattern was made *>i-inch over the re¬ 
quired length to allow for a brass 
stripping plate. After each mold was 
rammed this plate was clamped to the 
lower flange until the mold ha<l been 
lifted about a foot. Tbe clamps then 
w'ere knocked off and the plate allowed 
to drop back into position for the next 
mold. Considerable trouble was experi¬ 
enced at first in making the molds. 
The pattern was not anchored because 
it was considered that the combined 
weight of the pattern and plate would 
be sufficient to overcome the attraction 
of cohesion between the pattern and the 
sand forming the mold. Experience 
proved that such was not the case. In 
attempting to lift the jacket the pattern 
would come with it and it was neces¬ 
sary to strike the latter several times 
with a heavy wooden mallet before 
it would drop to its place. 

“The trouble was cured by attach¬ 
ing two sections of 80-pound rail to 
the bottom of the plate supporting the 
pattern and then anchoring The ends 
of the rails in the concrete walls of 
the pit in whidi the molds were made. 
The pattern was bolted to the plate 
through four light lugs ahd to offset any 
possibility of these lugs breaking it was 
decided to employ additional safeguards. 
' Accordingly a 1^-inch bolt was made 
long enough to extend from the top 
and through the center of the pgttem to 
.below die rails. A .washer «id tiut 
were placed on "etfdi end suiil it then 
was. ^ bet tlut the craw chains 
would break before the pattern Would 
shift. 

'‘After, some delay in the nutchine shop 
the ffaskt, plates and arbors ween de- 
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livered to the foundry and a gang oi 
helpers chaperoned by a duly qualified 
molder were turned loose and told to 
eat it up. There are no difficult or 
complex factors to contend with mi 
ramming ingot molds and a gang 
six men were able to turn out six 
mold^ a day in a short time. The molds 
were good looking botli inside and out 
and when placed in use in the open 
hearth they stripped clean. 

“Lots of foundry difficulties start after 
all troubles seem to be over. This job 
was swinging along smoothly in the 
foundry when complaints began to ar¬ 
rive from the open hearth that the new 
molds were not giving service. Their 
maxinuini life seemed to be about .“JO 
heats while some of them cracked and 
had to he discarded after only being 
in nse a few times. The foreign molds 
had an average life of over U)0 heals 
5^ome of them ran up to 150 heats. The 
trouble was traced to the metal used, 
according to the opinion of those con¬ 
cerned. 

“One of the company's blast furnaces 
rail on foundry iron but owing to the 
iialnre of the ore and roke in that par¬ 
ticular part of the world^llie resultant 
pig iron carried exceedingly high per¬ 
centages of sulphur and pliosphorns. 
A sulphur content of from 0.10 to 0.20 
por rent and plunphoriis from 1 to 1-25 
rendered it altogether out of the qiie.s- 
lion for ingot molds. Iihstead of pig 
iron, old broken ingot inold.s were 
charged in the cupola together with 
suflicienl fcrrosilicon and ferromaiigaiiese 
to bring the iron up to tlio analysis if 
one of the foreign molds which Iiad 
been analyzed for that piirpo.se. An¬ 
alyses and tests were taken every day 
and the iron kept as near as possible 
to a fixed standard; luit the molds 
continued to break. 

"The job finally was abandoned after 
a couple of years and then under a 
change of management was resurrected 
again. One of the men who had taken 
an active part in designing the rigging 
for the early experiments was still in 
the employment of the company but in a 
more important position. He had done 
considerable thinking over the ingot 
problem and when he had the oppor¬ 
tunity the second time, he decided lo 
try out a theory which he had dcvele.ped. 
He had the design of the mold changed 
making the corners thicker and tlie sides 
thinner and he got a set of molds 
that had the foreign molds hacked right 
off the map when it came to showing 
records of heats poxred." .. 

"AJl right/' I said, "if you now will 
kindly make a motion to adjourn I 
will second the same with great pleas¬ 
ure. I have a record down around 
bur .way of having never missed an even¬ 
ing meal and 1 don't wish to lose it, 
and f^sides it might arouse suspicions/' 
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Metallurgical Theories . 
Conflict 

(Coneluded from page 468) 

\ar3ing finiii 0.06 to 0.6 iipr cent cm the 
rtiechiinirui [‘roperties of malleable coat litM. 
Tbe addition of phospbonia docs not imprbv* 
I ill! riici hx iJii al properties of miUleable wbJls 
idiove per cent Ibe properties are im- 

pain'd. 

TOITKOA, g. lVmi{.<Miblo Phosphorus Umlti 
Ml KItflleidilr Iron CaKtiiigs. American Fpundiy- 
iiieri's UhSiH'iiition irdiikactions, Sf, p. SOS, ISIS. 
iMiiris plui,4fiboMiH up to 0.326 |H.'r cent content 
li:iH no elTwt on the grain stee of tballMlite. 
TJio evil efl'i.'c-tH of pbosphonia aro alow to ipftkt 
lhuiii»clie'i felt if the ronibiiird carbon is JOW. 

Some changes have been made on 
the joint committee: The United 
.States shipping board has been suc¬ 
ceeded by the Society of Nayal Archi¬ 
tects and Marine Engineers, repre¬ 
sented by F. W. Wood, vice president, 
International Shipbuilding Corp,, Phil¬ 
adelphia. 

T'he place on the joint committee 
left vacant by the discontinuance of 
the United States railroad administra¬ 
tion has been taken by the Americab 
Railroad association, mechanical sec¬ 
tion. H. B. MacFarland, Atchison, 
Topeka & Santa Tc Railroad Co,, Chi¬ 
cago, and V, M. Waring, Pennsylvania 
railroad, Altoona, Pa., have been ap¬ 
pointed to represent the railroad as¬ 
sociation. 

This report of the joint committee 
is the second one issued. The firbt 
report was noted in The Foundrv of 
April 15. 

Munition Plant Converted 
to Peaceful Uge 

All interesting aftermath of the war 
noted by the American Chamber of 
Commerce in London is the proposal 
by the Irish Farmers union compris¬ 
ing 50,000 members, and a number 
of othir Iri.sh co-operative societies to 
produce agricultural implements of all 
kinds in Ireland. It is understood that 
an option has been secured on Kynoch's 
inunitinn works at Arklow, County 
Wicklow, with this object hi view. 
iVcgotiaMons are practically concluded 
for raising $1,250,000 to finance the 
project. 

The Kyiioch munition plant covers 
.3000 acre.s on which there arc 400 
buildings, including workmen's dwell¬ 
ings, social clubs, canteens, etc. 

ft is the intention of those interested 
in the undertaking to start work on 
agricultural castings, develop into agri¬ 
cultural machinery and ultimately turn 
out everything a farmer requires. Elec- 
rtc and steam power are said to be 
available to the extent of 6000 horse 
power and the different units of the 
works are linked Together by'37 miles 
of railroad. An elevated 'railroad con¬ 
nects the plant with private wharves 
where several large electric cranes are 
already in existence. 
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Correcting Flaws in Metals and Mixes 

Problems of the Gray>iron, Malleable and Steel Foundry Discussed 

By H. E. DiUer 

■MllllllllllllllllllIPBIIIWIIIIIIIIIIMIIIBIIIIIBMIlllllWmPIMB^^^^ 


Car Wheel Serap Softened 
by Ferrosilieon 

Question—Whsit per cent of silvery pig 
iron should I use with car-wheel scrap 
to ubluiniari iron easy to machine? 

he amount of silvery pig 

iron to use will of course depend upon 
the percentage of silicon in the silvery 
iron. This has a wide range of coinposi^ 
tion. You should have a resulting iron 
with from 1.75 to 220 per cent silicon, 
depending upon the thickness of the 

section of your castings. When using an 
8 per cent ferrosilieon you would need 

to have 25 per cent of the mixture 

fierrosilicon, if you use nothing witli it 
but car-wheel .scrap. This could be 
figured in the following manner. which 
will illustrate the method of calculating 
to be used for fcrrosilic(»n w'itli an> 

amount of silicon and to obtain any 

amount of silicon in the cast iron. 

Ppt rent 
WriKlil Hilirnii 

Feiroslllron . 250 >: 8 0 - 2000 

Car tthevl . 75(1 0.«i - • 450 

10(H) -iirpO 

IVr rrnt all Icon. 2.-r«U 

U.S.S ill mcltiiiR. 'i.'i 

Ucsdltintf Hllioun-- iirr mil. 2.20 

In this connection we would call to 
your attention that it i.s difi'icuU to mix 
m the cupola two irons which vaiy so 
widely in their srlicon coiiteiU.s hor this 
rcasmi care should be taken to allow at 
least one charge of metal u» be melted 
in the bottom of the cupola before tap¬ 
ping each time. 


Mixture for Hard iron 

, .Question, —We want to make hard, 
white-iron pipe castings for use in 
conveying ashes and cinders from the 
lK)iIcr room to the ash pit. Will you 
kindly tell us what kind of iron to 
use? Would steel in the mixture be of 
any benefit? 

. —Casting^ such as you itien- 

tlbn should run low enough in silicon 
and high enough in sulphur to cause all 
of the carbon to stay in the combined 
form. Free carbon will proHuce gray^ 
or mottled iron and if you find this 
condition you will know that you must 
use a lower silicon iron. H you use 
chills in the molds it will not be neces¬ 
sary to run the silicon so low. 

Without using chills we would rec¬ 


ommend that you purchase an off-iron 
with 1 to 1.50 per cent silicon and 
high sulphur, say around 0.07 or 0.08 
per cent. It would not he advisable 
to use any scrap except what you make 
yourself unless you can conveniently 
secure some low-.silicon scrap of fairly 
uniform composition. We would not 
recommend the use of steel in your 
mixture as the steel increases the 
shrinkage and would give more trouble 
in thi.s hard iron wditch is already high 
in shrinkage, without benefiting the 
iion for your purpose. It must also be 
borne in mind that while iron caslings 
are easily broken, and for that reason 
discretion must be used in preparing 
the mixture so that it will have the 
necessary strength a.s well as hardness. 

Cy lindt^rH for Refrigerating 
Machines 

Occasionally we have cal!.s 
lor cxhnder castings to be used on re- 
friger.'iliiig macliiiies for pumping aiii- 
inonia. ^Vc would be pleased to receive 
some in format ion regarding the kind of 
irmi be.^t suited for thi.s purpose. 

.Inwrr —Cylinder castings for use in 
refrigerating machines retiuire a close 
grained iron. This can be secured by a 
ii'ixture of 30 to 40 per cent gray-iron 
scrap; 10 lc> 1.S per cent sleel scrap 
and the remainder pig iron. The stock 
shniiUl be of such a composition that 
y(*u secure a low phosphorus metal, 
ranging from O.’O to 0.30 per cent 
pho.sphoriis. The silicon content should 
be bcturcen 1.50 and 2.20 per cent de¬ 
pend iiig upon the thickness of the sec¬ 
tion of the cylinder, the lower silicon 
being used with cylinders of the thicker 
.scctwns. The proper ahiount of silicon 
may M gaged by the amount of com¬ 
bined carbon found in the metal. This 
should not be lower < than 0.50 or 
higher than I per cent Sulphur should 
be kept below 0.10 per cent'if possible, 
and manganese may range from 0.50 to 
0.80 per cent. 

WhHc the composition of the iron is 
important, a good iron cannot be sc^ 
cured unless proper melting methods are 
employed. Care should be taken tO' see 
that the iron is hot. The cupola should 
be well fluxed, and enough coke* should 
be added to ■ the ||cd and between the 
charges to prevent oxidization. 


Castings Made from Gru* 
cible Steel 

Question—We wish to use our crucible 
furnace equipment occaikmally to make 
small steel castings, using boiler punch- 
ings as melting stock. Will you please 
advi.sc us what alloys we should add to 
obtain a soft steel? 

W»jr7£vr-"Wlien using boiler punching 
stock for making soft steel for castings, 
in the crucible, it is necessary to add 
suflicient silicon to bring the silicon in 
the metal up to between 0.20 and 0.30 
per cent. This would probably best be 
added in the form of 50 per cent ferro- 
silicon. The manganese in the finished 
steel should run between 0.45 and 0.55 
per cent. In order to secure this per¬ 
centage of manganese it may be neces¬ 
sary to add a small amount of that 
metal in the form of 80 per cent ferro¬ 
manganese. The carbon in Soft steel 
castings shoulcf range between 0.20 and 
0.30 per cent. The punchings as melted 
down would probably contain this 
amount of carbon. Should it be neces¬ 
sary to increase the carbon content, 
some coke dust, retort carbon or petro¬ 
leum coke should be placed in the bot¬ 
tom of the crucible before the charge 
is put into the c^'iicible, This^ is de- 
.sirable because a low carbon steel would 
be ditficult to melt and the increase of 
carbon would raise the melting point. 

A Substitute For Malleable 
Iron 

What metal will come the 
nearest to giving the same service 
as mallgable iron? ' ^ 

/IHszver.—No metal will give identi¬ 
cally the same service as malleable iron 
for castings. If strength is required, 
soft steel, with "carbon between 020 
and 0.30 per cent^ would be a good 
meiai to substitute* Some foundries 
substitute a brass which is ' some-^ 
what lower than . malleable dron in 
tensile strength*.when strength is not 
required and the castings ar^. 4«sired 
in a Inirry., 4 .^ciisa eompose^ of- 

41.0; '3;5, 

lead, /pS per cei!^. Wopldf \ihave W ieiu 
silc ‘strength of 28,000 pounds per 
square inch. In. melting this bi'ass 2 
per cent of phosphor-tin is^ sometimes 
substituted for the fiure thi. 






June 15, 1920 ' 

Twister Wrecks* Foundry 

What a ^toraado do to foundry 
is shown in the accompanying illustra¬ 
tions, frqm photof^raphs taken for the 
Charles C. Kawin jCo.^ foundry engi- 
ncersj Chicago, after the storm that hit 
St. ^Johns, Mich., Sunday* March 28. 
They show the wreck of the Industrial 
Foundry Co.'s plant, owned principally 
by John ’ Spousta. 

When the storm had passed, leaving 
the older portion of the foundry flat 
and "the newer portion unroofed the 
Kawin service was appealed to by wire 
and a representative was on the job 
Monday tUoruing. Plans for rebuild¬ 
ing were back Mb St. Johns Wcdiiesda\ 
in*readiness to begin work. 

However, Mr. Spousta had been fig¬ 
uring on removing to Howell or Hd'.i- 
dale, Mich., and decided not to rebinld 
until he comes to a cohclusion as to 
his location. Instead, the foundry has 
been, roofed and operations resumed on 
a lessened scale. An interesting de¬ 
velopment was the earnestness with 
which all the employes turned to the 
task of clearing wreckage and rcplacitig 
the roof, as the only means for re¬ 
suming their labors. Only one man of 
the entire fo/ce demurred at doing this 
work and the remainder used ever/ 
effort to restore order. * 
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faces on the sides toward the sheaves. ,tinue to. revolve but without tKe 
The worm wheel, is ■'driven by a worm to^ grip and rotate the sheaveat , . 
counted on th€ shaft of a reversible? por lowerins the doors the 
motor, the worm and wheel being in- of ttie motor is reversed and pr^;| 
closed in a suitable housing. calljr the same process rested 

To raise the furnace door the motoi ,hat in this case the motor lifts 
is started in the. direction which will counterweight, whUe the pulf from thjf l 
pull down on the left hand chain as weight of thi door serves to keep'.^ S 
' . I „ . sheaves squeezed against the' fnetkrU; '^ 

7 ? l\ flanges until a .slop on the left 

sheave engages ii stop on the 




flanges until a .stop on the left Haifid 
sheave engages it stop on the bott^:^ 




shown in the illustration. As long a.« 
the counterweight continues to pull, the 
sheaves squeeze out against the flanges 






An Automatic Control for 
Furnace Door Hoist 

A positive automatic device which 
prevents heavy furnace doors such as 
those used on open hearth and heating 
furnaces frotli being lifted or lowered 


and are thereby driven in the direction 
which will wind up the left hand 
chain and thii<i lift the door. 

The right hand sheave has a fixed 
stop on its periphery so located that 
it will come in contact with a stop 
on the bottom casting when the fur¬ 
nace door has reached its proper 


f>I.\OB.«MMATlC VIRW OF HOlBT IN PO0IT1ON 

casting and prevents over winding of 
the counter weight chain in the man¬ 
ner already described. The motor is ^ 
started, stopped or .reversed by the ' 
ordinary pusl\, button mechanism. 


too far, has been developed by the 
Link^Belt Co., Chicago. The device 
forms an integral part of a hoist which 
is made in several sizes adapted to 
varying loads. ' On each hoist is mount¬ 
ed a pair of chain sheaves attached to 
a worm wheel shaft between two 
flanges which m pinned to the shaft 
j|pd supplied with fiber friction sur- 


height. With the motion of the right 
hand sheave arrested by this stop, the 
shaft cannot rotate the left hand 
sheave because the forced contact be¬ 
tween the sheaves and the friction 
flanges i.s relieved. Over winding is 
impossible and if through carelessness 
the current is not shut off promptly the 
'aft with Its flanges simply will con 


The Electric Furnace Construction 
Co., Philadelphia, has appointed H. M. 
Smith as its agent in Cleveland. Othqj^ 
agencies established by this company, 
include San Francisco with A. 5- 
Lindstfom in charge; Birmingham 
with McCrum & Gillem, agents; and 
St. Louis where the General Weldiflg 
& Supply Co. has been chosen. 
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Theories Aceepteiil too Readily 

C m*, world is quite inclined to take things too 
nuich on hearsay or to believe the first 
plaiisiljle theory which presents itself to 
accoiiiu for established phenomena. This 
is true of the foundry industry as well as o{ the 
world at lar^e. Possibly one consideration which 
inclines to liiis mode of reaching conclusiftis is that 
great cxjjeiise often is involved in testing or dis- 
pro\iiig beyond question a theory advanced. For 
years steel manufacturers and users have accepted 
without rc.scrvation the statement that sulphur and 
pliosphorus are injurious to steel, and have made 
the limits for these elements as low as possible in 
tlieir various steel specifications. Basic open-hearth 
steel is held to the lowest possible limits, while acid 
open-hearth steel is allowed a slightly higher pei- 
centage of both phosphorus and sulphur. Bessemer 
steel may have approximately twice as much sulphur 
111(1 piKJsphorus as basic open-Iiearth steel. The varia¬ 
tions in the allowable limits in steel made by the 
dillcrcnt processes perhap.s may be accounted for by 
the nature of the process. In the basic open-hearth, 
the phosphorus of the original charge may be greatly 
reduced and the sulphur content may also be some¬ 
what lowered, hut in the acid process the percentages 
of both of these elements is slightly increased. Again 
ill the bcsseiner process the sulphur is considerably 
augmented when the charge is melted in the cupola, 
and the percentage of phosphorus is raised. Now 
after all these years during which the pronouncement of 
sonic metallurgists and steel users was accepted, the 
Iheorv as to the effect of .sulphur and phosphorus 
on steel is seriously^ questioned and investigation,s 
have been started to determine definitely the limits 
above which these elements are injurious to steel. Some 
light al.so is sought as to whether there are not some 
qualifications which make sulphur and phosphorus 
cither injurious or harmless. 

In the iron foundry, phosphorus is not considered 
injurious to all grades of metal and in some cases 
it is held to be decidedly beneficial. Even in the most 
extreme cases, it never is kept as low as the maximum 
limits insisted upon for phosphorus in basic open- 
hearth steel. Sulphur is accorded a different recep¬ 
tion in most iron foundries where it is regarded 
as detrimental in any amount above the quantity 
determined by the lowest amount which comm'trr 
cially can be secured. However, a few foundries do 
not so regard it. Some car-wheel foundries in par¬ 
ticular pour iron with as much as 0.220 per cent 
sulphur and maintain that this amount is advantageous 
to the metal. Again, i% white-heart malleable the 
sulphur at times amounts to over 0.50 per cent with¬ 
out any apparent injury to the iron. 

Possibly the conclusions regarding the deleterious 
effects of sulphur on cast iron have been too h^tily 
accepted. The largest part of the sulphur content 
m iron comes from the coke, used and it may be that 
there is some other quality in high-sulphur coke which 
makes the iron' sluggish and causes gas holes in the 
castings. The fact -^hat the increase in sulphur is 
easily determined may have been the tosis for tho 
charge that it is detrimental to iron. This is 
partly substantiated by.the statement of one meulluf- 
gist who has noticed that iron is differently affect^ 
by sulphur which is taken up in the cupola, than by 
sulphur which forms one of the component parts 
of the iron as it leaves the blast furtace. 
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Tjade Outlook in the Foundry 







Optimism 

Prevalent 


RIG t ITER prospects are evident in the in¬ 
dustry in general, due to the slowly clearing 
rtiilway situation, which through stagnation 
at terminals has threatened operations in 
every foundry of the country. Coke, pig iron, coal, 
.sand and scrap consequently arc moving more freely 
than they did two weeks ago, and producliun is in¬ 
creasing. The car shortage which has been a factor 
of great concern for some time, continues to be little 
improved. 

/ General business conditions as they 

react directly upon the castings de¬ 
mand, show few evidences that would 
warrant extreme pessimism. Credit 
is tight. IVice reduction agitation 
has led to a falling olf iti the pub¬ 
lic’s demand for wearing apparel, and building trades' 
have been strongly affected due to the general cessa¬ 
tion of construction operations. TJowever, the entire 
iron.r and steel business is established upon a much 
more stable foundation. Exorbitant cliargcs, com¬ 
mon in many merchandising lines, have been almost 
entirely absent 
in the- various 
branches of the 
m e t a I industry 
and I h e r e f ore 
there is les.s pres¬ 
sure tending to 
reduce prices. 

Further, the 
gre a t e r portion 
of all iron and 
steel products has 
gone to make up 
standard and e.s- 
sential articles of 

commerce, necessities of an established character. 
That the automobile business has absorbed a great 
part of the output of central western steel plants 
and foundries* and that passenger cars commonly are 
deemed nonessentials, does not alter the situation. 
Passenger car manufacturers deny the luxury classifi¬ 
cation ascribed to their product, stating that a large 
percentage of the automobiles purchased as passenger 
gars are for business purposes. Regardless of the 
merits of this contention, the fact remains that the 
demand for this class of cars remains stable*, and 
althou^ some cancellations are reported, the advance 
orders were in such volume that the entire scheduled 
prbduction probably Vill ]|p needed to meet the re¬ 
quirements. It is stated that the# shortage of raw 
materials and credit difficulties may force a . reduction 
of about 35 per cent in the 1920 estimated output of 
passe^er cars, but this will little more than allow. 
capacity' for castings. 

'ti^y. iron shops, except where 
„ , bamperbd .by continued transporta- 

Kequirement# tion difficulties, are* busy and have 
Abc^dNonnal o** their books which extend 

. .through next six months, A 
^ .^^.few e^bsi^ons are noted where 

maiiiifactui^ establisbmk^H^ have deferred de¬ 
liveries pending,, the risceiiiit. of, other needed tnate- 
.rials.. AutOmohiile ^stiiigs>hia1c^ in genera^ .have* 
had only a few eancellatkins aed tbe i^emd con¬ 
tinues Ixkcal di^etdties have led a number 


Prices of Raw Materials for Foundry Use 



CORRECTED TO 

JUNE y 


Iron 


Scrap 


Xo. 2 Foundry, Vallpy . 

N'fi. 2 Soiillieni, Birmliioham. . 

No. 2 Kmindry, ChlroKO . 

No. 2 Foundo*. PhlUiklpliL'i . 

Basic. Valley . 

Malleable, (lilciee . 

MaUMble, Buffalo . 

Coke 

ConnellavlUe foinidr) coke . 

* Wlae eounty foondiy coke. 

$44.00 
. 42.00 to 44.00 
. 43.00 to 4R.00 
. 45.00 to 4B.10 

43.60 

48.60 
46.25 

. 1.3.00 to IS.OO 
. 12.00 to 12.50 

Ifeihv meltiiiK steel. Valley .. . 
Heavy mrltims sLerl, Pltt^vgll. 
Ilciivy melting steel. (Tilcogo .. 

Stove plate, Chicago . 

No. 1 Caat. Chicago . 

No. 1 cast, Phlladelpbla . 

No. 1 cuKt, IllimliiRliam . 

Cut wbcela. Iron, Pittsburgh ... 

Car wheels, Iron, Chicago _ 

Railroad malleable. Chicago ... 
Agricultural nudleable, Chlrago. 

.$24.75 to 25.00 
. 25.60 to 26.00 
22.00 to 28.50 
88.00 to S2.50 
. 42.6010 43.00 
. 37.00 to 80.00 
. 30.00 to 83.00 
. 41.00 to 42.00 
. 30.60 to 37.00 
. 2H.7S to 29.85 
. 28.60 to 29.00 


of eastern automobile makers to Inquire among west-,. ; 
eni foundries for castings to meet their needs. In the ; 
south, a slcatly increase in sugar machinery require- ;; 
ment.s is noted, and in Birmingham, Cuban interests 
inaintaiu stalls of buyers and inspectors to expedite 
shipments of sugar mill equipment. Malleable plants 
arc working steadily, sustained by a steady current 
of orders. Implement manufacturers, the automotive 
industry and the electrical trades are furnishing the 
bulk of demand. Railway car manufacturers arc not . 
yet calling for any great tonnage of castings, from 
gtMieral jobbing shops, but those foundries directly con¬ 
nected with tlie car building industry are a^ain in 
operation, and car wheel foundries which during tl^e.. 
past few years liave operated mainly upon replace- 
nicMit work, again arc approaching full operation. 

The lc.sseniiig grip of the railway 
_ ^ strike is reflected in the improvement 

Iron Uutput of pig iron production. during the 
Imnrovefl uionth of May. According to re- 
ports secured by The Iron Trade ' 
Review, the total tonnage for May 
was 2,991,825 as 
compared with 
2,752,670 tons is 
reported for 
April. This rep¬ 
resents a net gam 
of 239,155 tons.- 
The average daily 
production was 
increased by 4756 
tons, to 96,510 
tons per . day. A 
greater gain was 
registered by 
steel works than 
by merchant furnaces. The total of merchant iron 
produced is shown to be 808,751 tons in May as com¬ 
pared to 761,331 tons for April, This is an aver¬ 
age of 26,088 tons per day for May and 25,337 tons 
per day for April, a gain of 751 tons daily. Demand 
for last half iron is almost neglible at present Pro- 
dticcr.s state that a great amount of first half iron is 
going forward into the last«half for delivery. Coke 
for immediate delivery is in strong demand and 
premium prices have been paid by foundrymeu un¬ 
able to secure fuel which they have contracted at 
lower prices. It is felt that the present price level 
for coke is a peak and that a recession is due, par¬ 
ticularly since transportation improves daily in the 
producing regions. Coke deliveries have improved 
greatly, b^Jt have as yet failed to catch up with the 
consumption. St. Louis foundries report an unsatis¬ 
factory prospect, as fuel is not bein^ delivered m 
quantity, future orders are taken subject to a aprt 
of rationing system which permits the producer |o 
cancel rather than defer shipping in event of inability 
to delivery at the stated time. This confusing feature 
adds to an already complicated situation. 

.Nonferrous foundries are operating normally, with 
a. fair volume of new business. Prices for non- 
ferrous metals," based on New York follow : Copper, 


18.12j4c to 18.25c; lead, 8.87j4c to 9,00c; tin, 47.75c 
to 4S.00c; antimony, 8.62^c to 8.87}^ c; aluminum, 
No. 12 alloy, producers’ price. 32c and open martet, 
. 31c. Zinc IS quoted at /.62^c to 7.70c, St Ijouis^ 












G ARL G. BARTH, a pioneer in 
machinery building industry 
and to whom many other in¬ 
dustries owe modem prin¬ 
ciples of production and manage¬ 
ment, has been elected an honorary 
member of the Taylor society. Only 
two other men have been thus honored 
by the society, which is the national 
organization for the promotion of 
science i|i management, these being 
Frederick W, Taylor himself and Henri 
Le Chatelier, the prominent engineer 
who developed scientific management in 
France. Mr. Barth, after engineering 
studies in his native land, Norway, came 
to this country in 1881 and was eoi- 
ployed as a draftsman by William 
Sellers & Co., where he remained for 
14 years, with the exception of one 
year. From 1895 to 1899 he was en¬ 
gaged in designing and engineering 
work in St. Louis; iti technical mathe¬ 
matics and manual training and in pre¬ 
paring engineering text books. Then 
he became associated with ^r. Taylor 
at Bethlehem with whom he worked 
on the historic foundations of scientific 
management. Under Mr. Taylor’s gn'd- 
ance he conducted experimental work 
in the plants of the Link-Belt Co. and 
the Tabor Mfg. Co., Philadelphia. 

P. M. Sullivan has been made found¬ 
ry foreman for the Railway & Mining 
Supply Co., Kincaid, Ill. 

W. L. Chatheld has bt^en named su¬ 
perintendent of the new plant of the 
Central Foundry & Supply Co., Nitro, 
W. Va. 

Rev. M. J. Prostidge has been elected 
president of the Dundee Foundry Co., a 
newly organized company which is oper¬ 
ating an alumi’iuiii and brass foundry 
at Dundee, Mich. 

W. T. Myer has been appointed by 
D. Glc'seii, manager, to be directing 
transmission engineer of tlie industrial 
bearings division for the Hyatt Roller 
Bearings Co., New York. 

William H. Kochenderfer, formerly 
tvith the Southwark Foundry Co., 
Phi1ad(dphta» has been made general 
manager of the Chambersburg Foundry 
& Maohine Co., Chambersburg, Pa. 

Charles A. Herrmann, formerly chief 
chemist for the Edward B. Lemon 
laboratories, Milwaukee, has been ap¬ 
pointed to the bureau of chemistry, 
United States government laboratory. 
New York. 

Carl G. Broehm, formerly foundry 
superintendent of the Michigan Lubri¬ 
cator Co., Detroit, manufacturer of 


brass goods, now is secretary of tiie 
LcRoy Broehm Foundry Co., 932 Jef¬ 
ferson avenue east, that city. 

0. E. Paris has^ resigned his posi¬ 
tion as foundry foreman for the Mann 
Corp., Kankakee, Ill., to become found¬ 
ry superintendent for the River View 
Foundry Co., a new plant which has 
been established at Aurora, 111. 

Carl Aichberger has resigned as sec¬ 
retary and sales manager of the San¬ 
dusky Foundry & Machine Co., San¬ 
dusky. O., and is now coimcclod with 
the Fitzpatrick Products Corp., 99 John 
street, New York, in an executive 
capacity. 

Charles D. Meikenhaus, who for the 
past three years has been assistant 
super intend i'lit of the Whitelcy Malle¬ 
able Castings Co., Muncic, Ind., re¬ 
cently has been made superintendent of 
the Denver Rock Drill Mfg. Co.’s 
foundry at Denver, Colo. 

Livingston Middlcditch Jr. has joined 
the heroult electric furnace department 
of the United States Steel Corp. as 
a .salesman. Mr. Middlcditch originally 
served at the Gary and South works 
of the United States Steel Cbrp., and 
recently has been connected with th9 
Consolidated Steel Corp. 

M. Samuels & Co., Ltd., 25-27 
Bishops Gate, London, England, have 
been appointed general representatives 
in England of the Foundry Equipment 
Export Corp. Alba B. Johnson Jr., 
manager of this corporation, now is 
in England and he is making his head¬ 
quarters with the Samuels company. 

Glenn L. Orr recently has been elect¬ 
ed secretary and treasurer, and has been 
made general manager for the Lansing 
Foundry Co., Lansing, Mich. Mr. Orr 
is well known in Detroit automobile 
circles through his previous connections 
with the Detroit Engine Works, Hupp 
Motor Corp., Packard Motor Car Co., 
and Briscoe Motor Corp., Jackson, 
Mich. 

J. DpDrugan recently has accepted a 
position as metal pattern maker for the 
Buick Motor Co., Flint, Mich. Mr. 
Drugan’s experience covers over 13 
years, during which time he has worked 
on the production of metal patterns 
for the United Shoe Machinery Corp., 
Beverly, Mass., Framingham Foundries, 
and the Wright Martin Co., New 
Bmnswick, N. J.- 

Eugene Schqen, .general manager of 
the International Oxygen Co., Newark, 
N. J., hat sailed for Europe to make 
an inspection of the company’s branches 


in London and Paris and to extend the 
scope of operations in France, Eng¬ 
land, Belgium, Germany, Switzerland, 
Sweden and Denmark, where an in¬ 
creasing demand for oxygen and hydro¬ 
gen generating apparatus is reported. 

Henry Berlingcr, who has had a wide 
experience in the non ferrous metals , 
tiade, has become affiliated with the 
Sandusky Foundry & Machine Co., San- ^ 
dusky, O. Mr. Bcrlinger formerly was 
eastern sales representative for the 
Michigan Smelting & Refining Co., De¬ 
troit. He will develop business in new 
lines for that company's fluid com¬ 
pressed bronze castings and in the pur¬ 
chase of nonferrous metals. 

Victor T. Noonan, formerly affiliated 
with the Bethlehem Shipbuilding Corp., 
has become affiliated with the Smith In¬ 
surance Service, Inc., 185 Devonshire 
street, Boston, in the capacity of con¬ 
sulting accident prevention engineer. 
Mr. Noonan formerly was safety di¬ 
rector of the industrial commission of 
Ohio and as chairman of the committee 
on accident prevention of the Ameri¬ 
can Foundrymen’s association was in¬ 
strumental in compiling the safety code 
adopted by that organization. 

George E. Long, who recently was 
re-elected to the board of directors of 
the Joseph Dixon Crucible Co., Jersey 
City, N. J., at the annual election and 
who has been actively connected with 
that company for 43 years, has an¬ 
nounced his decision to retire from the 
senior vice presidency, Mr. Long en¬ 
tered the service of the company as 
stenographer and was advanced through 
the office of the secretary, treasurer and 
vice president to the position which he 
held at the time of his retirement. 

Engineers Study Casting 
Production Problems. 

^ The nibst important session oi the 
Spring meeting of the American Society 
of Mechanical Engineers was given over 
to a symposium on castings, * compris¬ 
ing six papers covering malleable,' die, 
aluminum, steel, grpiy iron and brass 
castings.^ This meeting, held Wednes¬ 
day morning, li^ay V, ma presided over 
by Frank O. Wells, pr^ident^ Greenfield 
Tap ft pit Corj^., Greenfieldr Mass. 

Richara Moldenjk^'W^tchung,; N. Jf^ 
opened the discuswn with a. paper on 
gray iron caitings^,'in whkli/he em^r 
phasised that castings of ;this 
may be prodtiM jk> moft a uri^ ya^y ' 
of requirements. Re pohj^^JO' the use 
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of ^'hijiKh . jHToportiont; of sqrai> in 
cupola Muring the wir and declared "that 
this pra^ice will be paid lor within the 
hcxt^ 20 ye,ars when the high-?ulphur 
and oxidized 'iron \frill return from the 
scrap piles to be used again. This 
problem will met, he saidi cither 
by using an increased amount of pig 
. iron or by - (TevelOping a practical dc- 
sulphuriaing process. Suitable desul¬ 
phurization can '.be luid by 'melling in 
the cupola ftnd transferring the charge 
to a basic*lined electric furnace. 

The ^shrinkage of steel castings was 
discussed in connection with a paper 
by John H. Hall, Taylor & Wharton 
Sjcel Co., High Bridge, N. J. Arthur 
M. Grecnei^ Kensselear Polytechnic in¬ 
stitute, Troy, N. y.,..rcad a paper pre¬ 
pared by Prof, finrique Touceda on 
malleable castings. Capt. J. L. HugheSi 
ordnance department, United States 
army, explained experiments made by 
the government with malleable bombs, 
Stating that Mifficulty was found in 
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eliminating V>rosity. Charles ' Pack, 
Doehler Die Casting Co., 'Brooklyn, N. 
Y., recent developments'v'. in' 

die casting and in the absence of Zay ' 
Jeffries, Aluminum Castings Co., Cleve¬ 
land presented the latter's paper ^ 
aluminum castings^ The subject of per¬ 
manent molds came up for consider* 
able discussion, the opinion seeming to 
prevail that investigators should search 
for long-life molds instead of per- 
manent molds. . * 


Converted to Iron Foundry 

The Standard Process Steel Corp., 
Phillipsburg, N. J., has been reorgan¬ 
ized, new equipment has been added 
and practically the entire plant will be 
given over to the manufacture of 
large and small gray iron castings on 
molding machines. Ralph Sleicher, 
Troy, N. Y., has been appointed general 
manager of the foundry. Mr. Sleicher 
IS peculiarly well fitted for this posi- 




tion as he wgs 
with the West Side^ 
and ,largely contrjbuted' 

Th^salc of entire' 

^plant has' been placed' in the 
J:.W. Sanders Co. nf 30 Church 
New' York city, as agents,'. 

The Sandusky FoUndr/ 

Co., Sandu.sky, recently ‘ W1 

organized when ^ W. H. Millspailfflli;^ 
repurchased holdings -he soM^ 
years ago to Irving Brown'and 
Cleveland men. Mr.'< MilUpiugh 
elected president; Judge W. 

Cleveland, vice presi^nt; I^puiS' A*| 
Stroh, Sandusky, treasurer, ahd P. 5;,'.^ 
Whitcomb, Cleveland, secretary. , \ ' 
_ ■■ ' » . 

The Adirondack Steel Foundries; 
Walcrvliet, N. Y., have comptete^^ I'*' 
new steel foundry and will put 
operation about June 15. It ig>eqttip|Ml^; 
witli both open hearth and electric 
furnaces. 
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What the Foundries Are Doing 

Activities, of the Iron-Steel and Brass Shdp« 


ivmic 


Erection of tdditlom to tin pluit of the ^I^tor- with a ewltal stock of $60,000, at Ptalladelpblk 


state Foundiy Co., Cleveland, to ooiitemplaled. 


The KiAa Foundry A Mfudilno Co.. Boscobel, Wto.. 


A plant will be catabltohcd at Havenim, 0.. 4>y lui kased Us plant for siz Months to tb^ Hunt 


the Natloiial fWnaee A Stove Co. 

Erection of a foiindry and rove shop has been 
started by tbe Wright Mfg. Co., Lisbon. 0. 


Mfg. Co. ^ 

Ibe capital stock of the Grand Bapldd^ Bni|i 
Co.. Grand Rapids, kflcb^ ncMtly wsf iamigtA 


Fire recently damaged Um lomdry of the Gross . from $500,000 to $1,250,000, 
re. Co.. West Hssleton, Fa.' It will be reb^. The Universal Iron Foundry 


Iffg. Co., Weet Hasleton, Fa. It will be reb^. 

C. 11. Turner gfumdry Co.. Btateivttle, N. C.. 
plans the kreetton of a foundry. 40 x 60 feet. 

An iddltloo, TO X 180 feet, to being plani^ 
by tbe WUmfngton CasUng Co.. WUmingtoo, 0. 

BreeUDB of 'a foundry is cODtemplated' by tbe 
Colunbton Foondiy Co., MdCeesport, Fa. ^ 


$U. The Universal Iron Foundry and John F. Fifl. 

C., Ine., 21 Bose'street, New York, have been merged 

wiUi the Pita A Webber Iron Foundry. 

Did Tbe capital stock of the Futon Ring Castings 

Co., Cleveland, rccenOp wag Increased from $26,000 
tbe to $100,000.. ' . 

^ Ground hasJMeu broken by Ug St. Louis IflRls- 


The Kenneily Corp.. Biltlmge, plans Uie erection able Castings Co., Bt. Louis, for the erection of 


of a foundry^ 


t«o plank buUdlpgs. 


Bauer Drol, SprlngOeld, 0.. plans the erection of A company his been formed at Grand Rapids, 


a foundry bonding. 200 x 260 feet. 


Midi., by R. I). Bourds and 0. 0. Bouchard, to 


, The plant of . the RivemBto Steel Castings Co, engage In tbe manufacture of ptoton rings. 


Keimey* N. • reeently was damaged by lire. 


Unction of an addition to Its found, y |s eon- 


frlr#? reeently damaged Um plant of the Record templiled by tbe Worcester Foundry Co., Worcester. 
Foundry A Alachfiie Co., Moncton, N. B. UssA 


Mm V. Rkssamm Mfg. Co., Beaver Dam. Wli.. 
is Inecesling Its foubilrf capacity* ^ 


Tbe capital stock of the West Steel Casting 
..Co., Qevrland, recently was increased from' $100,000 


Ihe Fulton Iran Works, Rt Loov, contemptoles to $500,000. 


Ibe erectJmi of an addition to its foumby, U2 x 
120 feet, i " 


Fire'rKontly; damaged the *pla»k^b/ tbe Graroto to $60,000. 


Mw capital stock of tbe Superior, Die Casthie 
Co.. Ctoveland. recently was Incraaied ^ $26,000 

AltA AAA ^ 


FdlM^ Co., mi SeuOi Ihlrjiy-elglitlt. street, 'st. 
&oolg.' 

Fbini wit bfkng Amu fw tig isrectfon of a 
poljtMkt. ebo^ f« IbiltfebaiMn BUel Co., Lehtoon, 
Ba Mm bttlldlnc bo-65 x Itb leeL. 


TbO Marietta Foundry A Machine Co., Marietta, 
0.. bai^been Ineorporated wtUr a capital of $25,000, 
by R. Boss. 0. Morgenitom and C. W. Suder. 

Tha Marlon Fouo^ A Machine ^Co.. Mai^i, 
Tfid., plans Uw'ercelijn U a warehouse and boiler 


"SHrMiger A'Joibpdq, AOaPtlg, Iowa; have startad rooM. 

«$rl W tba MUm of a IMMbr .ImOdlng, no Mm Mejtowk Ftoton Ring Co.. deveUbd. recently 

''■"‘tfoo’ teo«iMral«d vith.b capllar of ^150,000. by 
-nMCttlpi WjjillWk,« r jUfwy F. 'OmdiMr and ottaen. 

tfon 'tO'^mh blaik ec;lks r’di..^AM|t^ Ibe Intersidio Briaf Co.. t$ Kortb Deaitoni 

lOrte; bkil^ tif nmy %oot, Chleagg, plant.tha eieetlott af a storagi 

to x-w.-iipot,''-.. ■ ^ ‘ A’ 

.lt'--«Hd|i,aiM;Jiiwb'^ CihpAi Sm-ii/FWbldln |iM .o^%$tntly otgwtoed Um 
oT UM^Chgib- it Battii Creek, Mbb. 

0$., Fbfdi< ffm^oNiitniettDn of a loundry', 


building for' the Llewellyn Iron Worts, 14$ 

Krertion of a plant additJpn Is cobMim^i&; 
the Globe Malleable Iran Bttol Ct;’'; lOi pnmjT’ 
*> avene, HdieneeUdy. N. Y. " ' • ' " ' ■ 

.,«CspltallBed at $20,000 tbe ^Cmdlty Foundif. A^ 

Mfg. Ca, Los Angeles. reesnUy wai 

by Robert J. Bcfaefferly and oUmta 
I tnvlng h^essml Ka , eapltd hm " $»ljm 
$ 100 , 000 , (M LHgrty Foupdiy Co.. 1 ^, | 20 t i 
Lhie avenue, DeUnll, Is bolldli^ a, new foupte 
Fans have been prepM for the . eroetIM: if a^ 
found y, 40 x 80 feet, for tht Odyton' MhiM' 
Beale Co., Dayton, 0 . 

Plans era being prepared for onlafjlhg ttM fan- 
eral plant and foundry Of tha IfllA Oh ^ 

Louisville, Ky. The company ilbif ^to bA j|l|n^ ' 
to Its present output. * ^ ‘ ' 

Tht iCghmU Biui « Bnaw d. ktMA, 'm. 
•^iiUy wai. incorporated' tdlth a ^Ital 'df 
by Thomsi P. Brown, RuskD'^!^. Bdrrlngton iuMf 

0. W. llarrbigton. ' 

Tho Ohio Foundry Co.. VcM. (XL, neently mb 
chartered- with a cmvital of $20,000, Sy B. ^iCU.- 
Hots. Lanw Seibert, 480 Nmth BoaAy tvonifo, LOa. 
Angelw, and otbars. , 

Ciplta^^ at $20,000. the Reonoaqr Sash Walgltt 
Co., . Lw Angelctr recently wu Incorpotited 

A. f; iMttrord, T. C. ,Bnni- 
slde. fJ|7G. Mortimer and M. M. Mwtlmar. 

Tba Molmto Broiue Foundry Co., Ocveland,' ree^tly 
- was Incorporated wlUi a capital aiook of ISOIKMl. 
by IL'F. iioliiiea, R. fc. nemink.^ ft H. Jack, 

J. H. Mills and otheni. 

■ An ' Inereiiitt In Um eiplUD stock ^of tifo . Pen- 
insular B.wm Co., Detratt, reeently was 'mtda, 
^ ewlUltaUA i 

ei6.000. 

M. J. FrasUdiEa'^to Mldont if lha Ihodra 
Koimdfy Co., ihmdto. Vkb,: i 
eotopony aMeb fa dperajUng ah plAuMm'and biisi 
fevnfty, , \ 

Mm Wea^ Braas Mfg. Ok, U§ jUvaka, rt^ 
centlir was ahartered wWi* d anpttfl Otkek of $10,009, 
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liy Nuthur Brwtoir. David' M. Clayman and L tl. 
Itaymond, |»6 Bycannffa drive, Los Ai^rlei, ’• 

Plans bwrc been prepared tot the erection of 
on adattloi} to the plant of the BpechiUy Voiindry 
& Machine Works, Portland, On-K. New erjulpmcnt 
.win,.,Ue pnrchiiseil. 

Hjc Winner Gas BtovS Vo. lUintln«U»n. iv. Va.. 
recently was Jnco-poralcd with » eaiittal of IRO.OOi), 
hy J. T. MflOtrisnii. II. V. Daniels and oUum to 
manufarlure* kim otoves and .cnulpRieiit.' 

Von tl arts have been awiudod by the Birdsboro 
Steel Foundry & MiU'hine t'o., Biidabon. Pa., for 
^e ereetiuii of plant adiUllO'is, Includlni; an (4ncc 
building. 

Hie llliiton Fuuiid y k Machine Gri;. Him on. 
W. Va, recently wua^ tnrorpo.alvd wMi a capital 
of $5000, by A. H. Dally, V. V. Daly and H. 
M, Gnir. ' 

Wood and metal patterns wilt be in.iniiru<-1irerl 
by the Univeisal l^aHern ft Mfu. I‘u., Detroit, ulilrli 
was reeently Incorporated with a rapilnl of $2g.itflO. 
Wallace J. 11alM'“m«ii, it-IS Dextev bnulevard, De* 
Uolt, Is one V the Incorporators. 

rupitallxed at $100,000. t)i«* American Fu nucc 
ft Foundl* fo.. Milan. Mleh.. recently was Incor 
puratod to eugnge In a Kcne ul foundry business, by 
K. K. Hobs, Rniest I.. Watson and Fttd K. 


t H E F 0 U N D.R Y 

. ♦» 

Hill) hot air furnaces will be prodlieed. Rdwon) 
liWMKild Is p>v!sldcnt of Um .company, ' The com¬ 
pany lim chased the old pliuit of • the Birmingham 
r.'u Mfg. Cn. and has tnunfbrmed' it (u a stove 
roundly. 

The plant of the Grand lUplds Foundry Co, 
GUpnd tBapIrls, Mich., which recently was takpn over 
by «Ute Ollier Machinery Co., Is Ijelnc remodeled. 

Ybe new owner plans to UistaH an electric crane 

of 30 tuns enparitjr. aA-fowt S|ian and 250^root 
crane tuiiway The trane^ has been purelmsiHl but 
Ihe company Is still In the nurket^Tnr the crane lun- 
'way and accessories. A number of molding ma- 

rti.nes pilnelpull) _pf the ^hfutler type, will be piir- 
eliased Installed. The ibratlon of the Mipolas 
O'ill be unOged ojidi* two new cupulas, which as yet 
luivc not been iiurcIriSed, will lie added. In addi- 

ttoM in these imprOiements, the cleaning room will 


' June 'is,* 

be mudenrlsed and somp Mqd-Ui|t 'W 

vided. ' " -■ 'y'. . ■ 

to meet the plaiM tot ftD]ii$uiietit tSf "!Hi produ^" 
tion, the'Mg^ EleetrlS liCael'CddUiK 
waukce, has tiselded to Increase^ Its eiptUl from 
$12.1,000 to $250|000. the company* iI$|U2l 'ns 
established a number of yearn ago |s' the bUyiw 
Steel Castfii^ Co., Is gratfnAy-dunging its 
ment to elcetrle fuinaccs^ In tht latter pari 

of 1918 It erected a nev'.foundry building. ISO "a 
2.50 feet. wMuh Is equipped with a' 1-tdn Ilennerfelt' 
fwiiace and a 3-ton furnace manufactured hy W, 
E. Mou'e k CO., Pitt^buinh. which have a dally 
pruducthin 35 lonil. An addition to the plant, 
au X 200 feet, la now tinder construction, and an 
extension to the shipping department, 50 x 75 
feet. Is planned. Sylvester J. Wiitjiszewgkl Is presi¬ 
dent of the company. 


I New Trade Publications 


Fulke.iion. 

Tlie ralilurtila Bi-a.ss Mfg. Go., bos Angeles, rc- 
coiitly WHS lii'cOrpwatcd with a capital of $ 10 , 000 . 
by Nathan Broitolf, David M. riaymgn, S.^fi Wcvt 
'Fo-t^-ninth .street,.and L. IL Ra>'mon<l, 115 Ryc.inin-e 
street, I/iB Augeleg. ■ 

HpccIhI c'liulpmcnl for ^datnn ring work will be 
rciliil^rd by the Detroit lllng Casting I'd . Plymnnih. 

Mich., lecenliy Incorporated with a capital of 

$125,000. It pbcduiaml fts >lnnt fioni.,llic Na- 

tiomil Fniiiidiy M Mucbliu' fo. 

Incorporotcd In Indiana, the Kokomo ^lilleitble 

Co., Kokninn, ImU, h.i.s a capital .stork oP' $':tri0,000, 
of ‘ Which $25b,‘boo Is common and $1i)0,0(io pre- 
fivred. Offtceni are: Brcsldvnt, A. (I. RcibciUiig: 
vice president, Rdword .Bridges, and secretaiy and 
treamirer, Mole Cook. . 4 ^^ ^ 

The llUholf Malleable Iron Co.. Chicago, ia re¬ 
ported to hare completed Its plaim for the erection 

of a plant at ’ Louisville. Ky., whore It purchased 

a Rite of 42 seres -some time ago. The plana ' 

call for an annealing pllnt. 113 a fR3 feet andona 
totmdry, 147 x 262 feet. 

Contrnels have been awarded by the Bernert Mfg. 
Po.. 48B Twelfth street. Milwaukee, fo^jlhe red Ion 
of a foundry and mnehine^ shop, no ‘x 200 feet, 
which will be equipped manufacture, pneunatlc 

.handling machlneiy. dm*ge Berneit is grncml 


.STEAM URGHLATION. Hie llagiui Corp., Pltti* 
burgh. Iiiis piihllshcd a folder rontflining various data 
pfd.lining til Ihc l(i.s<? of fuel energy dua,..jto poor 
boiler ri'giilidUm. 

MKTAl.I.(>ti«Al'inr A P I* A K A T V S Arthur H. 
Thumtig f'n. Phllailclphlii. has published a catalog In 
which ind.illurKical niicroicoiics, metal Ingruplilc earn¬ 
er is. etc., aic described luid niiisirated. .Speclfl- 
iMtions for Uu* inridus upparutas arc given. 

INDllBTltlAI. I'ltrrKS. Ilie Stuebing Truck Co.. 
Cliieliinall, baj< prepanMl a rurdlmurd folder, In which 
varloiM data pe-ialnlng to .the erneleiit operation 
of lndu.strl.>l tri<ks are given. A deseriptIon of the 
I nicks Is ghen. 

^ SANDBLAST.- A emidensed ealaleg written hi 
Itd^n has twcii published by tlif pHiighuni t'orp, 
Ha^vstown, M«i.. ^ for distribullmi abroad. The 

various types of sandtilost and allied cnii'pment 
maniifliitured by the company are dearrlbed and 
lIHlktr^d. 

%Klf^ACK ECDNOMIZBB.-The Electric Kurnare 
CoMtructloh Co., rhlladelphix. Is circulating a 4 
I^e leaflet In which the use nf an elcetrle fur- 
mre economizer, whlrh It lias designed, Is described. 

TKUtlC PLATFORMB.- Kteel platforms for Indus¬ 
trial truekii are descr'hed and Illustrated In a folder 
prepared by the Ohio Equ'pment C'o., (Teteinnd. Tlie 
tilRtrorm.s are mantifnctured hy the A'oungstown 
A "Wgc brass “foundry is twini; ererted olf 4S*iWied Steel Co., Youngstown, 0. 

Waukesha, Wis., by the Waukesha Bass FoundryH hTAL BOBE.-iithe Pennsylvania Flexible Metallle 
Co,, tlial city. Tht* building will he 50 x 2flr. ^eel. ' 

and- win be equipped with hinisees equipped with 
tha mint nodam electric auxlltarlcs. C. & Smith 
IS preiidrat and general manner of the odftpany. 

Constmctlon of a^ 2-8lorir' vault and intern shop 
re^'enlly was compUfitrd ^or Gray ft Dudley Co., 

Nushvlllo, TV;nn. The building Is of modem flre- 
pmof ronstniellon. 40 x 89 feet. In addition to this 
Improvement, the company hoa under construction a 
building, 130 X 208 feel, wlildi will be utilized 
as ah atldltlon to the fowvdry. 

Contnets have bene let by the Bkaglt ■v<Btcel ft 
Tmn Woks. Bedn>_^IVouIey. Wash., for thr''erection 
of a pattern loft* (A x 120 feet, fou^storles. 
and work Is now p.ngreislng on the conftfuctlon 
of an addition to the plant’s pattern shop. In 
addition to these tanprovements. the company is nl- 
Btalltng a 2-Um Greene electric furnace. 

^Recently orgnnlShid with a rapital of $100,000, 
the LeRuy-Broebm Foundry Cojy 032, Jelferion avenue, 

Dctmlt, expects to lie ready to engage in aeilvt 
" IniaUiBm Sbortiy. It has 10,400 Sjpwam feet of 
floor voen whidi will be devotsd to ^ productloo 
of brass ..eastlmi. • W. W. URoy Is president, V. 

R. LeRop. vib president, and C. G. Broebn. sec¬ 
retary, 

^ 11m VuB Btovd A Fuma«e Co., Belleville, ill., 
soon wm be rea^ to start operation of Its plnht 
•t Blrmlnghxm. Alo.. whe.-'o stoves, rangee, hoatcri 


Tubing Co.. Phllsdelphin, is clrciilathig a folder In 

wlifrti metal husc for conveying oils,, gasoline, paralTln. 

Qle., Is de«serlbed 2ml Illustrated. 

FQRCK FEED LUBRirATOllH. -A booklet has been 
Issued by the IlllJ.H-McCunna Co., Chlcagn, In whlrh 
forre feed' iubiicatons, high presaure gage rocks, 

Imller compound feeders and Imller test pumps are 
described and illustrated. 

BELTING.- The Oraton ft Knight Mfg. Co., Wor- 
reater, Muss., has published a 38 page booklet lit, 
which rarloiM data iicrtaluing to leather belting 
an given This Includes, hlatnry and advantages 
of standardization as regards leather belting. The 
bookbt h\tS contains Uhlm of belting standards 
for** various Industries, mechanical rules, regarding 
beltinx. etc. 

GAS GRNRHATTNG EQUIPMENT.-His Rleetro- 
laffe Co.. Pittsburgh, has published a booklet In 
which equipment for generating oxyi^n and hydrogeir 
gases hy decomposing wpter .through pasaing an 

elcflrlc c\iiTcnl. Is described and illusirtfad. The __ 

booklet has a number of Intoreetlng inii8tntioni,>' travellOE a 

showing large Instanatlons os well u a dUgnunttle ''^trieity, 
layout of a plant. ' 

DECK TABLER.—A buUettn describing and IBus- 
tnibig diagonal deck tables Is being etnulated by 
the Delster Coneentrafor Co., Ff- Wayne, Ind. A 
niunber of Improvementt have been made in &eie 
tables, all of wMrii oiw pointed out hi the book¬ 
let. the Inprevementa indude the Introdiistlon of 


rumiliig-In-oil head motions, which are desoribed 
on pages 7 and 9, and cuts ^show both the old 
und new style. 

GLUE POTS.—Electric glue pots and their use are 
(le.scrllicd In a folder published by the Oliver Ma¬ 
ch liier)* Cn, Grand Itaplds. Midi. These glue 
heaters operate on dry heat without the use of 
water, ard are arranged to give three degrees 
of heat, namely, full, medium and tow. The eur- 
lent w controlled liy^a 3-beat rotifh''' snap switch 
uliirh Indicates the temporatwes. Ollier details are 
given III the ealalog. 

BKASH FOUNDRIES.—Ihe 8. Obermayer Co., Chl- 
eagii, lins ksiied a special catalog, a booklet of 112 
pages, which Is devoted excliMlvely to the require¬ 
ments of brass and alumlnuni foundries. This' catalog 
m.ijomplete' in every detail and for the conven¬ 
ience of the ri>iimlr>’maTi. Is divided Into four sec- 
tloiis: 'Melting, molding room, core room, cleaning 
and tin'shiiig room. The company alio has catalog 
No. 49 for distribiitlun. destrlbing materials for 
Iron," steel and bnias foundries. 

METAIA.I:IlGirAL . FURNACEB;r-Annealing and 
hjyvt treating fuma£. of ^ under-fired type are de¬ 
scribed anr'illustt^tcd In 1 ]|pokkt prepared by the 
Fuller >Engineering Co.,' Allentown, Pa. The types 
described" are designed with the combiMllon cham¬ 
bers semted from the beating chamben but con- 
nccted a| suitable ports to permit the hot gases to 
'^enter. Dampers control tlie qushtfty nf heit, and 
ihise w‘th a burner,^ adjust ment, permit regulation 
of tenqieRiiure. Ihc furnacea are described In detail 
and the Illustrations include line drawings. 

CENTRIFUGAL PUMPS.-4’mtriruga] pumps of the 
the single-stage and Multi-stage types for various 
Hcrriee, are dracrllMd and''Illustrated In a booklet 
recently Issued by the De Uval Steam furblne 
Co., Trenton, N. J. The booklet contains complete 
details, and explains fully the use of pump chir- 
acteristlc cuivm In idsptlnd pumps to various 
services, the lOaptlon of eentrlfligal pumps to dif¬ 
ferent types of drives, ind Information required by 
the iqaiiuftnurer in order to design ji pump to 
suit conditions,<^fetr. .formulas and -tables are given 
for calpulatlng horsepower, elllclenetes, the readings' of 
meten, friction In" pipe lines, etc. 

AERIAL RAILWAY.—The ^epsrd Elertrio Crime 
ft Holst To.. M^our Falls, N. Y., has Bgiied, a 
booklet to which electrie monoiall hoists are de- 
serlbod and lllustratod. Ihese hoists oondsC of an 
electrlr hol$t and .. cogs iiispooded frisC . MklB 
A end aiw operatod hy dee- 

liiA CIO be nm to ettim dliweiioii it ' 
Tirioiu ^fuiiei of 'gpeed.' the heoUer Jhs ptons 
of two typKal inytatottl^ are rtiown, irith liioto- 
mal of the naehtiiis at work. HMh of thl^ 
fcvecal types of' hoiste mamifietiind . |i riioiqt» 
with dptaR didvingi and to addUtoh 
dt parts .are given, 1 
condnetor material gyi 
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Adapt Ingot Foundry To Casting|k, 

Old Plant Acquired By a New Company IS ^Remodeled—Reverberatory Fiir* 
nace Has Been Transformed Into a Core Oven—Indirect-Arc Rocking..,, ^ 
Electric Melting Furnace Is Being Used 


F THE average found''y 
I . maliager' or •superintendent 
J ■ were to design a foundry 
^ ^ for a large tonnage of cast¬ 

ings. he would enlist the aid of a 
staff of specialists to assist hi^i. An 
architect familiar with foundry de¬ 
sign would be essential to p^an 
building for the 
conveying machin¬ 
ery and cranes; 
mechanical enjiy- 
neers would 1x' 
consulted to .se¬ 
cure the most' 
ctficiciu arrange¬ 
ment inside the 
building^ and elec¬ 
trical c n g i ncers 
would >u- called 
on to design the 
power 1 a y o u t. 

Other experts and 
spccialitls would 
he needed to in¬ 
sure that no mis¬ 
takes were made 
which might, in 
the end result in 
heavy financial 
loss. Obviously, 
such- a .staff of 
consultants could 
be hired only 
when, the prob¬ 
lem was of. suffi¬ 
cient impbrtance 
to warrant a 
large outlay. A 
tnov^ common 
proce^uri perticu^ 


bY h. e. diller 

farly when the foundry is of moderate 
size, entails the application of all the 
combined e-^perience of those, activcl}' 
in charge of the old, plant. The execu¬ 
tives take counsel with the superin- 
teiidcnt, and draw ufion the fund of 
knowledge whkh all concerned havqi 
accumulated through ^theif own' ,ex-' 



WO. 1—A BATTBBT 


.. M 


CRtCIgLB rUiUtACKB IB U5KD TO MELT METAL tTOR 
COAh HA9 PDOVEb A OOOH FUa 


perieiice -or fhrou||^ 1 ^e',#ii| 5 fi^ ,of 
technical literature. Thir 
wh^t ustftj^with a liberal pf 

common sense, and an apprcAlj^oh 
the 'Shop’s peculiar' pfbblifmV bftptt ^ 
'FCjSultg in an nnusuall^' efficient pfaht 
*Thc problem of ddiign la coti^arltl- 
tively easy when a nmy stri^ijr 
to i)e elected 
c^ry ^int 
he, isons^ered 
its prqpcr* relative 
»’^vh«portanc<!j hW-‘ 
y ver, When thp 

Ibuildlng 8lr^i||| 
ia add ‘ 

is ndlbjsi^ 
jthe tpundry 

What^lrtmffy 

tsis^ soh^ ; iiitef-V 
^sgiig ’^problems 
: e 

,^cf places 
>eq u ipment 
should be'familjar^; 
w'ith the plant's 
jneeds and also 
with ail the vari-* 
oudk i^paratu s on 
the market to 
meet the rctjuirc- 
ments for others 
wise, , utMuitable 
and inefficient 
equipment l»€^ 
installed. * ThC'' 
Hills - - 'McOlknna 
Co., Chicii^^t^as 
confronted w it h 
the ptoMcm' Of 
adapting an ' old 
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THE FOUNDRY 


building to meet its needs ^vhcn, toward 
the end of last year, the foundry build' 
ing in which the company was operating 
was found to be too small. An oppor¬ 
tunity offered to purchase the foundry 
of the Dennj^-Rinc Co. on Elston ave¬ 
nue, Chicago. In taking this step, tlic 
judgment of three men in the com¬ 
pany was relied upon. These men, 


it might be thought that the cores 
nearest to the fire would be burned, 
but by keeping a full bed of coals 
and an exceedingly slow draft the 
whole oven is held at a comparatively 
uniform temperature. The majority 
of cores are small and may easily be 
handled on trays by hand. 

One of the greatest problems con¬ 


July 1. 

cure the entire layout at omi but at 
first installed overhead tr&ts from 
the furnaces to the powrifla floor. 
Ultimately a system as detned in 
Fig. 2 will completed. \ 

At present the two lines at in top 
of the illustration which convergland 
pass in front of the electric fuAacc 
and over the crucible furnaces ar9 the 



Pia S-4)NK LINK OK THK CONVEYING SYSTEM EXTENDS UVRK THE CJtUClBLE FURNAC'ES. PAST THE BLKt'TRlC FURNACE. AND BRANCHES 
INTI) Tiro LINES ACROSS THE MOLDING DEPARTMENT-THESE ARE CONNECTED WITH ANOTHER BRANCH ON WHICH CASTINGS 

ARE CARRIED TO THE CLEANING DEPARTMENT 


executives of the company, are A. II. 
Noyes» president; A. H. Smith, sec¬ 
retary and treasurer, and J. W. Dyer, 
superintendent. 

The Dcnny-Rine plant had been 
used for making nonferrous ingots 
and was not equipped with a convey¬ 
ing system or other facilities for mak¬ 
ing castings. However, it did possess 
an electric melting furnace and a 
cabbaging machine, both of which 
were retained in their original posi¬ 
tion by the Hills-McCanna Co. 

There also was a reverberatory fur¬ 
nace which had feecn in service at 
one encT of Jthe shop. This was re¬ 
tained, but was converted into a 
core oven in an interesting manner. 
The bottom ^which sloped to the tap 
hole at the end opposite to the bring 
chamber, and which was built to disn 
in from the:, sides to the center, was 
leveled to a point slightly below the 
tap hole. The 6rst intention was to 
make the bottom of the improvi.sed 
core oven at the Boor level; but when 
it was found that the foundation under 
the bottom lining was solid concrete, 
the level of the floor of the new core 
oven was not carried any lower. In 
addition to leveling and slightly low¬ 
ering the bottom, the bridge wall was 
Ipwercd and after racks were placed 
inside the oven, the reverberatory 
furnace was completely transformed 
into a serviceable core oven. The 
fire box was not changed. Anthracite 
coal is used for fuel, the location of 
the firing door being evident from 
Fig. 8. The racks shown through the 
open door are quite near the fire and 


fronting the new company was the 
establishment of a transfer system for 
conveying the metal to the molds and 
for carrying the castings to the clean¬ 
ing department and out to the ship¬ 
ping room. It was decided to in- 
.«lnll overhead trolleys and the system 


only ones in service. Material has 
been ordered for the tracks shown 
at the bottom of the illustration. Con¬ 
nection will be made with the present 
system through the switches as shown, 
so that- castings may be loaded on 
carriers, two of which have been 
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FIG. 3 THE DAILY )IK\T RKGORI) GIVISB A DETAILED HISTORY OF THR ELECTRIC FURNACE 
(H>KRAT1UNS".\0TE THE POWER CONSUMPTION DROPS FROM 100 KILOWATTS FOR THE 
FIRST HEAT OF 111E DAY TO 63 KILOWATTS FOR A UTER HEAT 


mr.nufacturcd by the Louden Machine 
Co., Fairfield, Iowa, was chosen. The 
features of this system which appealed 
to the company were the .prompt de¬ 
livery on materials required and sim¬ 
plicity which made it possible to erect 
the units with the company's own 
workmen. The company did not se- 


ordered, and carried to the sprue cut¬ 
ter and cleaning section. Castings are 
clcaned'f in a small sandblast barrel 
supplied by the American Foundry 
Equipment Co.. New York. When 
castings are taken from the sandblast 
barrel they are sorted and placefi in 
tote boxes set upon a push truck by 
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which they are carried to the ship¬ 
ping room. The tote boxes used are 
the nesting type, manufactured by the 
New Britain Machine Co., New Bri¬ 
tain, Conn. Lugs of pressed steel 
are formed on the ends of each box, 
as illustrated at Fig. 10. These 


THE POUNDRY 

and washers. Near each end of the 
fitter block a bolt supplements the 
strap bolt in attaching the stringer 
to the block. Hangers which carry 
the steel rail arc affixed to the string¬ 
er at intervals of IS inches. This 
installation will carry loads up to 


arranged along each side of both over¬ 
head lines, and by piling one mold on 
another a large number of molds may 
be placed on the floor at one time^ 
Fig. 7 shows a row of molds being 
poured. Another row sometimes is eet 
back of the workman who is pouring. 



% 




riG 4—THE SHALL DOOR IS RI 1.1 JVEO TO 
CHARGE THE FURNACE—ONLY A FEW 
IflNUTIB ABB REQUIRED FOR 
THIS OPERATION 

lugs rest upon the ends of the box 
beneath when they are stacked and 
so allow a nest to be formed, as may 
be seen on the truck in Fig. 10. The 
cleaning section also is equipped with 
a magnetic separator built by the 
D*ngs Magnetic Separator Co., Mil¬ 
waukee. 

To install the overhead system in 
the Hills-McCanna foundry 12-inch. I- 
beams, as illustrated at A, Fig. 7, 
were placed across the shop from the 
side wall to a girder extending 
through the center of the Woom, a 
span of 22 feet. These beams are 22 
feet apart and support 3 x 12-inch 
stringers of long-leaf yellow pine. At 
each space between the steel beams 
and the wood stringers a filler block 
48 inches long with a cross section 
3 X 10 inches is set. The two string¬ 
ers which end at the point directly 
undet the I-beam are held to the 
beam by strafibolts which pasl over 
the beam and down each side, 
through the filler block and one end 
of eabh of the two stringers, being 
fastened to the stringers with nuts 



ovfiyoc Av wcrirep Oepatrf^vcc aifrijv Ktd Avavtiavu .... ydp icac 

rrdXtv BiA rbv vv* abrov 6piZ6/uvop v6fiov, Hippol. de AnUehristo, 

§49. 

1000 ffotinda. The rail, hangers and and these may be reached by the 
iiwllays were supplied ready for in- ladle when the latter is swung around, 
stkllation. ^ One of two gyratory riddles made by 

Chain blocks are attached to trol- the Great Western Mfg. Co., leaven- 
leys for carrying the molten metal to worth, Kans., may be seen hai^ i qg 
ihe molds. A row of molds can he on the conveyor at the right in Fig. 7. 
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FK;. 8 - A nEVnClIBEIUTOKY KUKNACR HAS HF.RN TRANSPOKMED INTO A CORE OVEN BY 1.EVRING 
THR norroM and lowering the bridge wall 


At present, most of the molds arc 
made at 10 benches arranged on both 
sides of the molding floor. Two mold¬ 
ing machines of the jolt-squcezcr type, 
manufactured by the U. S. Molding 
Machine Co., Cleveland, have been in 
stalled. Thc.se machines are proving 
valuable for the class of work made 
by the Hills-McCanna company, and 
more will be ordered to care for some 
of the work now being made at tubs. 

As has been said, the company be¬ 
came owner of a small electric furnace 
when control of the foundry wa^ 
acquired. This furnace, shown in 
4, 5 and 6, is the indirect-arc lyp*. 
manufactured by the Detroit Elect-ic 
Furnace Co., Detroit under license 
from the United States bureau of 
mines. It.s capacity is 500 pounds. 
At first this furnace was used pri¬ 
marily for ingot metal, which after¬ 
ward was remelted for the company’s 
own use in ca.stings, or wa.s sold un¬ 
der specifications which were rigidly 
observed, covering the alloy content. 
Through experimentation, the com¬ 
pany found that it is possible to pour 
castings directly from the furnace and 


at present foPows this practice mi 
producing red brass and bronze cast" 


ings. Excellent results are being ob¬ 
tained on worm gear castings made 
from government bronze melted in 
the furnace and poured direct by hand 
ladles. 

The company specializes in the manu¬ 
facture of high class bronzes. The cast¬ 
ings made for its own use must .stand 
a water pressure test, and the cast¬ 
ings made for outside firms must 
meet rigid specifications. One of the 
guarantees which the company gives 
to its customers is that the castings 
will be within certain limits for com¬ 
position and will stand prescribed phy¬ 
sical tests. In case nf failure the 
company allows credit for the cost 
of the casting as well as any machine 
expen'»e which has been put on the 
defective casting. This naturally makes 
for conservatism in trying new 
iiifthods. WluMi work was started in 
this foundry in Dec., 1919, only 1000 
pounds of castings a day were made. 
This output has been increased until 
hy the first of May production had 
reached an average of 2700 pounds 
oT cleaned castings a day. This amount 
is constantly being increa.sed and the 
comf^ny expects soon to have re- 
(luirernents enough to utilize the entire 
output of electric furnace metal. 

The furrace charge is made up of 
scrap copper wire, bushings or ether 
scrap with any new metal necessary 
to give the resulting metal the re¬ 
quired composition. The wire former¬ 
ly was compressed into rectangular 
bales in the cabbaging machine shown 
in Fig. 9. Thi.s machine was built by 
the Logeman Bros. Co., Milwaukee. 
About 25 or 30 tightly compressed 
bundles could be made on it, in an 
hour. The weight of these compressed 



Fia. 7- WOOD MTRl.VGERS HUNG ON 1-BKAMS OARRY tUE RAIL FOR THE OVERHEAD CONVEYING 
SYSTR.\|-.V0TE the RIDDLE ATTACIIKD TO THE ONE TROLLEY WHILE ANOTHER 
TROLLEY rARItlRS THE METAL POR POURING 
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KIG. 0—COPPER WIRE FORMERLY WAi^ COMPRESSED INTO BALKS FOR THR FURNACE-THE 
AIR COMPRESSOR MAY BE SEEN AT THE LEFT 


masses varied somewhat according to 
the sizes of wire used, but the average 
bundle weighed about 70 pounds. 

The company recently has decided to 
abandon the use of the cabbaging ma¬ 
chine. The space at present occupied 
by this equipment is baldly needed 
for other purposes. Further, the prem¬ 
ium offered by smelters for scrap ma¬ 
terial for refilling makes uneconomical 
the reclamation in shops where speci¬ 
fication limits are rigidly observed. 

Charging the furnace 

To charge the furnace, the door 
above the tapping spout is undamped 
and lifted off by a chain block hung 
on a swinging standard. The door may 
be .seen at /f, Fig. 4, which shows 
♦he beginning of a charge. One block 
copper wire is being pushed iiito 
fl c furnace and the others for tnc 
charge arc on the ground in front of 
ihf furnace. After all the copper wire 
has been placed in the furnace a por¬ 
tion of the smaller scrap shov- 
tlled in and the furnace is rocked 
slightly to settle the scrap. Then a 
path is, cleared for pushing in one of 
the electrodes, both of whieff had 
been withdrawn before charging was 
started. Three-inch graphite clec- 
ti odes are used. The furnace again is 
rocked and an additionaf amount of 
the charge is put in. The second 
electrode then is pushed into the fur- 
r.ace close enough to the other elcc- 
;rode so that an arc wilt be made 
srhen current ia turned on. rc- 

naitider of the charge-is added,'and 
liter the door is closed the furnace is 
‘eady to be started. 

During the hekt, one electrbde is 
icid stationary and the Idi'gth of 


the arc is controlled by moving the 
other This is effected by a screw 
operated through the wheel If, Fig. 4. 
It is necessary for the melter to be 
at this wheel constantly during the 
heat as the electrode needs frequent 
regulation. The switchboard which 
carries a wattmeter and a voltmeter 
may be seen plainly to the right in 
Fig. 5. 

The furnace is held stationary until 
the charge is almost entirely melted, 
after which it is rocked. It can not 
be rocked before this time on account 
of danger from heavy pieces of metal 
striking the electrodes and breaking 
them. The rocking period lasts about 


sor. 

20 to 30 minutes. At first the furnace is ' 
rocked through only a smdil .gikgle»' 
but this gradually is increased untlji 
towards the end of the heat the Ithr- 
nace is turned as far as possible vHth* . 
cut pouring- metal from the spout on 
either side. The furnace is carried on 
four idler wheels and is rocked by a 
motor acting through a pinion the 
two gears shown in the illustrations 
around each end of the cylindrical 
barrel of the furnace. The angle of 
rocking is regulated by changing a 
pin in a controller box showm at C> 
Fig. 4. 

The furnace i.s showm tilted back 
while rocking in Fig. 6. The ligrht 
spot shown in the hood is caused by 
the light from the electrodes* coming 
through a small opening at the pour* 
ing spout. During the heat the hole at 
the pouring spout is partly closed 
with a brick but it is necessary to 
allow a small opening for the escape 
of fumes which would exert considr 
crable pressure in the furnace if not 
allowed to escape. Such fumes are 
cirried away through the hood which 
has been built close to the furnace to 
secure a strong draft. 

Tapping the Furnace 

When the metal is hot enough to 
pour, the brick is taken from in front 
of the tap hole and a ladle or cru¬ 
cible is placed on the cai^ which 
travels on a track to thejroftl of. the 
furnace as shown in Fig. 1 Ak ,the 
furnace tilts it is necessary to ‘htW 
the container closer to it THHl is 
accomplished by puahifijg the ca^'isfith 
a bar,^ As soon as the. CQiitaiiiejr is 
full it is taken to a tow of ,'tijieta! 
pig molds and poured 



nq. IORISD 1N10 rm boxer >JUN IMEY AME TAKiat FROM TBS BAND- 

BLAST BABREL^^-THgr ARK CARBOBO TO THE RHITPLNQ DCPABIMENT ON A PUSH TRUCK 
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A characteristic day's log of the fur¬ 
nace is shown in Fig. 3. The charge 
ill each case consisted of 230 pounds of 
scrap bushing and 270 pounds of 
copper wire. The first heat recorded 
on this chart was cast April 27. The 
next heat was the first taken off April 
28. It was started at 7:25 a. m. and 
pouring was begun at 9:00 a. m., 
which showed 1 hour and 35 minutes 
for the heat. The total power re¬ 
quired was 100 kilowatt hours. Con¬ 
trasting this with the last two heats 
of the day which were melted in 52 
minutes respectively, and required 63 
and 65 kilowatt hours each, the effect 
of a cool furnace is iioled. 

InlcrmUtcnl Operation 

After the last heat, tlie furnace Is 
charged and closed ready to start in 
the morning, but considerable heat is 
lost in standing the intervening 15 
hours. Were the furnace operated 
on a 24-hour schedule the average 
.<>ower consumption could probably be 
kept below 65 kilowatts for the 500 
pound charge, and certainly below 70 
kilowatt hours. At the latter figure 
I he power consumption per ton of 
metal charged would be 280 kilowatt 
hours. 


utes will be consumed from the time 
of tapping until the arc again is melt¬ 
ing another charge, and seven heats 
can be taken in a day. 

Frequent analyses, to check the work 
of the melter, are made in the lab¬ 
oratory which the company has estab¬ 
lished. With this information accurate 
mixtures can be made for melting in 
crucibles when Cc^sting in which scrap 
metal is permitted to be poured. How¬ 
ever, on most of the castings only 
virgin metal enters into the mixture. 
The company rigidly adheres to the 
principle of absolute honesty in all of 
its products. The chemical composi¬ 
tion is guaranteed to the customer, and 
no substitution, nor cheapening is per¬ 
mitted in any of its metals. The state¬ 
ment is made that no profit is figured 



The chart shows that six heats were 
taken off from 7:25 o'clock in the 
morning until 4:20 in the afternoon. 
Howevier, a considerable loss of time 
b shown between cadi two successive 
beats. Twenty minutes elapsed between 
pouring the first heat and starting the 
are on the second heat. Similarly 30, 
Sit 25 and 20 minutes respectively 
elapsed between the succeeding heats. 
The loss of time partly was due to 
the fact that the metal was poured 
into a crucible. This necessitated wait¬ 
ing to charge the furnace until the 
metal from the crucible was poured 
into ingots an^ a second tap was made. 
The fumaceman also helped to pour 
the metal int# ingots, which delayed 
recharging. If the furnace man Is not 
required topour the metal hemay begin 
chargjng as soon as the metal Is 
poured. In this way less than 10 min- 


Fia. 1 -COMPLETRD FLYWHEKL CASTING FIG. 
2—STRAINER CORE SEOMENT8 AND COM- 
I»I.ETI':D core in place in the cope 

oil any of the metals which enter into 
the castings produced, that the costs 
are figured upon the operations in¬ 
volved, and that, therefore, no ex¬ 
cuse exists for substituting metals. 

Five crucible pits are used for melt¬ 
ing metal for castings. In addition to 
these, a gas crucible furnace has been 
added to the melting equipment. No. 
100 crucibles are used in four pits and 
the fifth pit carries a No. 60 crucible. 
Coal is used as a fuel and it is thought 
t<^ be preferable to coke. One advan¬ 
tage it has is that enough coal can 
be placed in the pit when the crucible 
is charged to last through the heat, 
whereas an addition must be made 
during the middle of the heat when 
coke is employed. About 0.55 pound of 
coal is required to a pound of alloy. 


John J. Murray has .been appointed 
eastern sales representative for the 
Canton Steel Foundry Co., Canton» O. 
with offices at 120 Broadway, New York. 
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Uses Special Strainer On • 
JElywheels 

ThvNashVMotor Co., Kenosha, Wis., 
employs an efficient method for produc¬ 
ing flywheel castings for its 6- 
cylinder passenger automobile. One 
hf those castings is shown in 
Fig. 1. The main consideration in a 
casting of this nature is clean metal. 
To secure this the speci.al skim gate, A, 
’^hown in place in the cope in Fig. 2 is 
employed. This gate is formed of three 
separate cores, which are shown leaning 
against the cope. The core to the right 
forms the top, while the plain ring 
core is the center and the one to the 
loft is at the bottom and opens into 
the mold. The three cores are pasted 
together and baked. The strainer thus 
formed is set and rammed in place with 
the cope forming the bottom of a box 
cut into the top of the cope. 

The coreboxes used in forming tlic^ 
pei^orations in the top an^ bottom disks 
have pins which cut the small holes in 
the upper and lower .sections, almost 
entirely through the core. After the 
sections are baked, they are sent to a 
small bench drill, which is used to cut 
the holes entirely through the core. The 
boss shown at the center in the drag 
comes in contact with the center of the 
skim gate core and forms the opening 
shown in the flywheel casting. 

At the Nash plant four men and 
a separate pouring gang during last 
winter produced 180 flywheels per day 
using two molding machines, one for the 
cope and the other for the drag. As the 
operation is practically continuous, the 
problem of floor space, to keep the work 
as close to the machine as possible, is 
important. Conservatioa is accomplished 
by pouring a floor of molds as soon as 
it is ready, and then placing additional 
molds upon the tops of those already 
poured. A night gang shakes out the 
castings and prepares for the following 
day’s production. 


A Correction 

In the description of the Long & 
Allstatter Co. foundry, Hamilton, O., 
whi^h appeared in the June 15 issue, 
the name of the maker of the heating 
equipment was erroneously stated. This 
equipment which comprises three large 
air heaters was manufactured oy Skin¬ 
ner Bros. Mfg. Co., Inc., 1022 Tyler 
street, St Louis. 


The National Engineering Co., Chi¬ 
cago, manufacturer of the Simpson 
foundry mixer, has changed its east¬ 
ern office to 1760 Woolworth building, 
where S. H. Cleland will have charge 
as eastern sales manager. 








Making Foundry By-Product Cokil 

Proper Biendini^ of Coals and a Knowledge •of tKe Ratio of Heat Applied 
to ike Oven Area Is Essential—Some Common Points to 
Observe in Judging Coke Are Noted 

BY EDWARD H. BAUER 


HEN coal 18 pulvertied, mitred 
with air and ignited, it can be 
made to explode. TJiis is due 
to minute particles of coal be¬ 
ing surrounded by an atmosphere of 
oxygen in sufficient quantities to support 
complete combustion in a short' space 
of time. A 1-inch cube of coal will 
have 6 square inches of surface exposed 
to the air or oxygen, but if this same 
1-inch cube is pulverized, the area ex¬ 
posed to the oxygen will be thousands 
of times greater and, consequently, if 
coal is ignited in this state, the burning 
will be su rapid it may be caffed an 
explosion. Coke under the same condi¬ 
tions will act in a similar manner. 

From this, it is seen that coke which 
exposes a large surface to the blast 
will burn more readily than one which 
is dense and compares with a hard coal 
such as anthracite. Hence, a foundry 
coke must have an open *ceU structure 
in order to expose a large area of it 
to the blast. I'urther, the coke in the 
bottom of the cupola mu.«t carry the 
weight of all the burden above it and. 
therefore, must have sufficiently strong 
cell walls. 

The cell structure in the coke may 
vary from what is termed sponqe to a 
degree so hard as to almost compare 
wdth anthracite. Naturally the dense 
coke will carry more burden thin 

Abstracted fmm a paper presented al a recent 
meetinc of the Ni'w Rngland Koimdrymeii's as- 
soclullon. The author, Kd^aid H. Ratici, N fiiigi- 
near of manufacture for thi* Provident’ Uns ('n., 
Trovldenre, R. 1. 


sponge and the sponge will burn faster 
than the dense coke. Therefore, a good 
foundry coke should have both charac¬ 
teristics. The cell structure should con¬ 
sist of hard, thin walls, but the walls 
at the same time, should be strong. As 
John Fulton, the pioneer investigator of 
coke, expressed it, **Furnace gases can¬ 
not operate on cell space; they can 



Fia 1-ORAPHIC RfiPRRaBNTATION OP THK 
CHEMICAL iX^MPOSITlON POUND 
VARIOUS HANKS OP COAL 


only act ..on the exposed surfaces.'^ 
Therefore, the space is nothing and 
cannot be used, but the cell wall and 
the surfaces which are exposed are the 
important factors. 

The structure of the cell wall varies 
with different conditions under which 
the coal i.s coked, such as heats and 
length of coking time, and also varies 
with the characteristics of the original 
coal. Ash content of the coat will, tend 
to strengthen the celt walls, but this ash 


must be ill the correct form. Large 
particles of ash or inorganic matter wiXf 
decrease the strength of the coke,, M 
explained later, but finely divide^ Indr- 
ganic material will actually Btrengtl>c!ti 
the walls. 

If the coke is undercoked, the dell 
walls will be soft and, cogsequctttlyl 
if the volatile matter in the coke is tod 
high, we can safely state that the ed^ 
is soft and will not carry the huPd^ 
but will mush down In the tspoiiu, 
Overcoking will tend to break int6^^ 
er pieces, with a better cell wall, but 
will have a tendency to produce a 
fingcry structure. If the ash is too 
high, much inert material will be need¬ 
lessly heated to the fusing point and 
the efficiency of the cupola lowered. 
Sulphur in coke mixes with the molten^ 
iron in the cupola and produces hard- 
castings. Moisture ^ys .an ^important., 
part in coke qiialityMMt is overldt^^: 
by many. If coke Is ppopj^irl^i 

the moisture 
the coke is rained 

The analysis ^of an - ' ceifee^ 

should be within 

' T'* 

Volatile Matter ... • 

Fixed carbon ." 

Ash .. 

Moisture .... i.' ? 

Sulphur. . .1 

Some operators seek 
moisture plus vot^tj^..i;d^itdr in quanti¬ 
ties less than 2 In order to 
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Kl(3. 3 -TriE MEC’IIANH’M. K«|nPMENX OPEMNr: OVKN HOOHS, LEYKMN<; THE (’HARGE, ANI> PUSHING THE COMPLETED COKE INTO CAK8 

IS C A»KIEI> ON ONE TKAXELINC I'KAMEWOKK 


drive off the last triiccs of volaiilo mat- coke part of ihis coke and ihiis decrease 
Icr and bring the moisture plus th«? the size of the lumps, 
volatile matter down to such a low Coal is of vegetable origin. Through 
l»erceiilage, it will he necessary to over- the ages this original vegetation, pressed 



FIG. MAthlNB BlIOWN FIG. 3 REMOVRB THE DOORS WHEN COKE APPEARS AS SHOWN 

IN THE CENTER OVEN, READY TO PUSH 


between heavy layer.s of rock and sub¬ 
jected to heat, has been converted into 
what is now termed coal. However, all 
of this vegetation has not been subject¬ 
ed to the same treatment and probably 
some of It, while under the same heat 
and pressure conditions, has not been 
exposed to the treatment so long and. 
c«)n.sef|ueii!ly, the coals of today vary 
III physical and chemical characteristics. 

I-Jcnicnis arr Similar 

\iKilyses show that ihe (triginal mat¬ 
ter from which coal was formed and 
the coals of today contain the same 
elements, naiiu ly: carbon, hydrogen, oxy- 
gdi, introgen. sulphur and ash comhim-d 
ill widely difTen’in proportions, .\nalyses 
also show that changing lliis vegetation 
from the decayed ma.ss into coal, through 
the agent ics of pressure, heat and time, 
consists <jf the eliiniiiaiioii tn' carbon, 
hydrogen and oxygen in the forms 
t>f carbon dioxide and mcllianc. In oili¬ 
er words, the analyses of various coals, 
from lignite up to anthracite or even 
graphite, show that the volatile matter 
and moisture have been gradually driven 
olT and file fixed carbon left behind. 
Fig. 1 .shows this clearly. 

There is still another constituent of 
coal to he considered, and that is resin¬ 
ous matter by virtue of which coal 
cokes. Coal is an agglomerate of car¬ 
bon rc.siduum, humus bodies, resinous 
bodies and hydro-carbons in various pro¬ 
portions. Certain combinations of these 
bodies give the coal its classification, and 
in order to have a coking coal, the 
above bodies must be in correct propor¬ 
tion. If they arc not, no co,ke results. 

The high volatile coal—commonly known 
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FK;. n THK HUT rOKK IS FUSIIED OUT BETWEEN THE flUIDKS AND INTO HIE OI EXCTIINIS CAR FOR RKMOVAI. TO THE QUENCHING TOWER—THE 

DELIVEKY WHARF IS VISIBLE BELOW THE ELECTRIC LOCOMOTIVE 


as f/as (’(?«/—contains from 30 to 40 ^ivcs a diffej*cm heal treatmoiit. For inches wide, the cokinp: time necessarily 

per cent of volatile matter. It cokes instance, if a certain mixture of high will be different with a consequent dif- 

to a certain exient but the coke is and low volatile coals is handled in two ferent heal treatment in the two ovens, 

friable, has thin, soft walls and is ovens, one 24 inches and the other 17 This difference in coking time will re- 

porous. This coal is used in gas works 


where metallurgical coke is not made. 
The re.sulting coke from this coal usu¬ 
ally is termed ifus house coke. 

Coking coals have slightly less volatile 
matter hut give a better coke than that 
made from gas coal hut the product will 
not carry a heavy burden. 

Mixiiuf fot Qualits 

Low volatile coal is sonielinies called 
steam coal. This is the New Fiver or 
Pocahontas <|iiality. It cj)nlains from 17 
to 22 per cent volatile matter, expands 
on coking, gives a dense coke and is 
used by mixing a certain porlitm wi‘h 
the. higher volatile coals, to give the 
lesultiiig coke ihc proper qiuililies. All 
low volatile steam c»jals cannot he used 
in the manufacture of coke, but all low 
volatile coking coals can be used for steam¬ 
ing purposes. Unless these coals contain 
the proper proportions of hi^nus and 
resinous bodies, the resulting coke can¬ 
not be used f.or metallurgical purposes. 

It is obvious that coke made from 
either of the three meiuioncd coals will 
not give a coke that is suitable for 
foniulry practice, but it has been found 
that a mixture of these will give an 
excellent coke, provided the mixture ts 
in correct proportion to suit the condi¬ 
tions of the heat to which it is sub¬ 
jected and the type of oven in which 
it is coked. A mixture of coals Which 
in one oven with certain heats would 



give an excellent coke could not be used kjg. a--the RECEIVING WHARF HOLDS THE COKE AND PERMITS IT TO BE FED REGULARLY 

in an oven of a different type which »JP0N delivery belts that run below 





512 


THE FOUNDRY 


July 1, 1920 




iiiniiiiiin'jj 



Fifj. 7-^Coke made of 100 per cent high | 
volatile coal having approximately 28 per | 
cent volatile matter. The Hvo pieces on • § 
the left shoiv coal coked in IS‘‘hours, | 
while the piece to the right sh^^ the I 
same cool coked in 30 hours. TkgJ}short | 
coking time shows the effects of high | 
heats in giving a fingery coke, Opl^, cell | 
structure and much cross fracturilk^ The | 
coke made with longer coking tim/^shows t 
a better cell structure, less cross fracture | 
and a more blacky coke. | 

i 

1 


Vig. 8 - - Left — Coke 
made of a mixture of 
89 per cent high volatile 
and 11 per cent low 
volatile cnal oii 2\’hi>ur 
cokinij tune. Tln.\' high 
roliUile c o n t a i n v ap- 
pro.Yuuatcly 31 pe) cent 
volatile matter. T h e 
hue volatile contains 
about 18 her cent. .\()te 
the liirge ti'll strurtiire, 
the longitudinal frac¬ 
ture and the irregular 
cro.>is fracture which is 
.>flto7on by the piece on 
the left. The piece to 
the right shows an end idew of the cross fracture. Mote the fingery structure of this coke. 
Coke of this type dropped 6 to 8 feet will break into small picLCs. 




Fig. 9— Right, above—Coke from a mixture of 70 per cent high volatile and 30 per cent tozv 
volatile of the same coal The addition of the 19 per cent low 7>nlatile did not help the cell 
structure to any marked e.vtiiit but decrcaseu the longitudinal fradarc. This did not prove 
to be a good metallurgical coke, the cell walls being too soft. 


i Fig. }0—Two pieces of foundry coke. 
f- The one to the left it made of (i() per 
J cent high zmlatile Pittsburgh coal ami 40 
- per cent Netv River on 24~lwur coking 

H time. Note that the coke made ivith this 

coal gave a great deal of cross fracture. 
~ It held together zvcll and stood a fair 
V shatter test, The coke to the right is 
r, vwde from 35 per cent Pittsburgh coal, 
30 per cent high volatile gas coal and 25 
£ per cent New River, coked under the same 
^ conditions as the piece to the left. The 
U one to the right shows less cross fracture 
1 and it is a better quality of coke, aP 
I though dense. The addition of the 30 
I per rent high volatile gas coal has elimi- 

I noted a great deal of cross fracture. 

I 

1 -- 
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suit in either overcoked, coke in the 
narrow oven or a much iindercoked 
coke in the wide oven. 

Coal as received from the mines is 
usually what is known as nm-of-mine 
coal. This contains some tramp iron 
which is lost in the mines, pieces of 
slate falling from the roof of the mine, 
sticks, sulphur balls or iron pyrites* in 
various forms, etc, This coal which varies 
in size from dust up to lumps, a foot 
dr more in diameter, is placed on belts 
when received at the plant and is con* 
veyed to what is known as the breaker 
and cleaner. The breaker used at the 
1‘rovidence plant consists of a large 
drum approximately 12 feet in diameter 
and 14 feet long. The shaft on whicli 
the drum rotates is on a slight angle, 
the coal inlet end being slightly higher 
than the refuse discharge c*ml. The 
shell of the d^iim i.s perforated steel 
plate and inside of it are lifting plates, 
which lift the coal to the top of the 
breaker, allowing it to fall on the 
screen pl.ates below. This fall breaks 
the coal, allowing it to pass throiigli 
the H-'i-inch perforations into a hopper 
below. Any tramp iron or exceedingly 
hard coal, .sulphur balls, stones, .•^laie, 
or other refuse gradually is worked to 
the lower end of the breaker, where it 
is di.scharged into a chute which leads 
to a bin. This breaker is housed hi 
a steel casing which keeps in the dust. 
It is operated at approximately 12 rev¬ 
olutions per minute. 

The coal, after passing through this 
perforated screen plate, falls into cither 
one of two bins. One bin is used for 
high volatile coal; the other for low 
volatile coal. 

Directly below these bins are located 
two mixing belts, which arc moved at 
ditferent speeds, one approximately twice 
the speed of the other. The coal is fed ‘ 
onto the belts and the height of tlie 
coal streams on the belts regulated by 



VUl. 11 -A RKRIKH OF IIOTATI.NO DLSKS ('ON- 
STITITK TUB GRIZZLY OK AUTOMATIC 
taUKKN Wilini BKI'ARATES KINK i‘AU 
TICLES FROM FOUNDRY GRADES 

? ates. This gives the right pruportion.s 
of liigh and low volatile coals required 
to secure the proper (jualities in the 
coke. , 

This machine is cfiuipped with an elec- 
hical device, by which ilic belts are 
Mopped if the coal hatifjs up in one of 
the bins or if one of the coal bins 
becomes empty. In this way, the cor¬ 
rect coal mixture alw.ays is obtained. 
Prom the mixing belts, the broken 




coal falls directly into what is known 
as a hammer crusher. As it falls into 
the chute leading to the crusher, it is 
retarded by a paddle feeder, which al¬ 
lows only a certain amount of coal to 
pass into the crusher at one twe and 
insures a steady and unilorhi Supply. 

The crusher consists of a row of 
steel bars or hammers, as they are 
called, fastened to disks which are 
mounted on the 'Shaft of the crusher. 
These clisk.s and hammers revolve at 
.'bout 800 revolutions per minute and 
<lrivc the coal through a perforated 
steel .screen. The perforations are ap¬ 
proximately li-inch in diameter. The 
perforated screen can be raised or low¬ 
ered so as to bring it nearer to or 
remove it farther away from the edge 
of the hammers, and in this way in¬ 
crease or docrease the pulverizing ef¬ 
fect. 

The. crusher will pulverize the coal 
.so that ^>,*5 per cent of it will pass 
through a ^^-iiich square mesh sieve, 
and any ash which the coal may con¬ 
tain al.so is pulverized thoroughly and« 
therefore, the ash is put in a condition 
wdiereby it will tend to strengthen the 
cell wall instead of to decrease the 
strength of the coke. 

After passing through the hammer 
crusher, the coal is delivered upon belli, 
which carry it to the prepared co^ 
bin directly over the ovens. From this 
bin the coal is drawn into a motor- 
driven charging larry, which carries four 
steel funnel-shaped hoppers. These hop¬ 
pers are moved into position across the 
top of the oven which is to be charged 
and coal is dropped into the oven 
through gates directly beneath. The 
charging equipment is shown in Fig. 2. 

The coke plaint of the Providence 
tJas Co. is one of the most modern. 
If is composed of 40 Koppers combina¬ 
tion, cross-regciieraiivc. coke ovens com¬ 
plete with the latest and most modern 
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]'if/.^\,i—Ahitrr'’Lokr made leitli a 
mivtiirc of 65 per tenf hUilt z'olalile i/uj 
coal and 35 per teni \eii' Nh'er (Oi 1 ‘)- 
liour coking time. .\ntc that the coke 
is hhnky. // has a imss fniiture 
U'hu'h seems to dhide the e<fke into 
three sections. Nererlheless this fniL- 
lutc does not e.rlend through the etfkr 
and it held together teell. 


I'ltj. \7-Aho7e—Coke made from a mixture of 70 per cent high 
volatile gas coal and 30 per cent loie volatile Xeio Niver coal. The 
healK in the (tvens lecre too high ^i’ith consequent fingery stnutnrr of 
the coke and irregular ceU deoils. 


hig IK -Right 








I'ig. 14—-/I piece of coke broken in tieo to 
shoti' the irregular cross fracture obtained if the heats 
arc too high and the tool mixture is not correct for 
the heat used. 


I oat mixline 
(onlains a large 
pereenlnge of 
li r (j h volatile 
ioal\' and zehen 
the a r r n is 
hot. .Some tool 
nti.itan.s- when 
loked in one 

width of oven zeill haze a great deal of sponge, while 
if coked in a diftereni type of oi'cn the sponge ivill 
practically ffc eliminated. These pieces of sponge all 
have to he pieked from the hell as the coke is being 
loaded into lars; otlieneise the percentage of breece 
in the lor zeiU he extremely high 


J'tg. 15— Left--'!he result of using a 
high ash coat zehit li has not been pul- 
vended 7 o make the resultiiiff coke 
slioze t^e effect of a high ash coal and 
no pufT'cri^ation. a .zmali amount of 
anthracite bmkzihcal scret'iimgs -was 
added to the coal. Aulhracite in coke 
gives the same results as ash. \'ofc 
that zeherever a piece of ash is seen 
in the coke, a fracture is started. If 
ihi.t piece of coke zoere dropped 4 feet 
it ivanld break into very s 'hiU particles. 

Tig. 1(»— Right—-The zoall end of 
coke of the same quality as that shown 
in Tig. 13, above and at the left 





... 
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equipment for handling an<1 preparing 
the coal and finished product. The 
ovens each have a capacity of 11.4 tons 
of coal and, as they arc designed for 
15-hour coking time, it brings the total 
carbonizing capacity up to about 750 
tons of coal per day. Tins figure can 
be increased somewhat if lu.cessary, as 
Icst.s have shown that the coking time 
can be less than 15 hours. 

The ovens arc 37 feet long iiisid**. 
face to face of doors, and have an 
average width of 17 inches. The total 
depth of the oven chamber is 9 feet 
10*54 inches. The depth of the coal 
charged is about 9 feet. The* oven has 
a capacity cjf approxiinatol> 400 cubic 
feet. 

The heating walls the ()vcns arc 
built of silica brick, which offers the 
best heat transfer. The face walls of the 
ovens are clay brick, as is the floor and 
the larger part of the checker brick in 
the regenerators. the ends of the 

battery are two concrete pinioti walls, 
which hold the ovens in place. Thest* 
pinujii walls are built monolithic wiih 
the oven pad. .so that longitudinally the 
battery is set in a concrete box with 
the sides aiul top removed. riicsc 
(lid pinion walls also are held togeth r 
ai the top by long lie md>. The oven 
faces are held in place by bm■k.^ta>s 
set in the concrete at the .base and are 
held together at the lop by cross -jc 
rods. 

Comhinatiou ()7’cns ('sni 

'I'hc ovens are designed to burn either 
coke oven gas or producer gas as fuel 
or, if necessary, a conibinalion of the 
two gases. In the summer, with a hm 
demand for foundry coke and a demand 
ior gas below that which the ovens 
vill ])roduce in turning out the re(iuired 
coke, the producer plan! will he prac¬ 
tically inoperative and coke <iven gas, 
after it has been cleaned, will he re¬ 
turned to the battery for heating. Re¬ 
verse the condition, 100 per rent gas 
is made to meet the demand and the 
exce.ss coke is used in the producers. 

Fig. 12, at the right, shows a vertical 
cross-section through the center line of 
the healing flues. The D-sl^ped mains 
located in the trench on each side <»f 
the oven are used for producer gas. 
The small round main located just above 
the producer gas main is for returned 
coke oven gas. The waste heal flues 
arc located partly under the regener¬ 
ators on each side of the ovcii.s. The 
air boxes or a combination of air and 
gas box lead from the boitom of the 
regenerator into the waste heat. Their 
functions wilt be explained later. 

There are 30 heating flues, each of 
which is connected to the regenerator 
below it by a separate port. The coke 
oven gas gun is connected into the bot* 
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tom of each one of these flues by a 
nozzle. The regenerators arc divided 
in the center, as are also the coke 
oven gas flues. A horizontal flue is 
located at the top of the vertical heating 
flues. The ()i)cning.s between the hori¬ 
zontal flue and the vertical flue can be 
adjii.sted by the .small sliding bricks 
as shown. These sliding bricks can he 
so arranged that a uni form disiribiition 
of heat is obtained throughout the entire 
length of the battery. 

Adjusliuif Ih,' (ias 

(jas is allowed to burn only on one- 
half of the battery ff)r half an hour. 
The valves and datnprrs are set a-^ 
follows, with gas burning tui the pudier 
side; The waste gas flue to the slack 
on the pusher side is closcil l)y the 
stack reversing damper. The eokc side 
is open. This put.s the suction on tlie 
eoke side of the battery. The air valves 
on lop of the air boxes which connert 
tin* l)r)ttoni of the regenerator to the 
stack flue are open on the pusher side, 
'rile gas cocks are open on the pusher 
side, allowing the gas to enter the gas 
gun, then pass through the noz/le.s lo 
tile base of the heating flues on the 
pusher side. Here the ga.'* meets the 
air w'hieh has iK’en drawn through the 
opening in the top of th** air box into 
the regeiieralor. where it heeomes heat¬ 
ed. and hums up through the vertical 
flues. Inst enough air and ga.s i.s al- 
h)wed to enter the flue to give cmiiplete 
eonil)usiion in the vertical flues, iu> coin- 
husiioii being allowed in the horizontal 
flue. 'File waste gases or products ui 
comhustinn pass along the hori/ontal 
flue down through the vertical flues on 
the coke side, through the regenerator, 
wlu're tliey heal nj) the checker l)rick. 
and through tlu- air box on the opposite 
side (the damper on the top of which 
is closed) and then into the waste gas 
stack flue to the stack. Ai the end i»f 
the half-hour perind. the dami>eis are 
reversed ami tlie gas is burned on the 

coke side. 

Fig. 12, at the left, shows a longi¬ 
tudinal cross-section through tlie bat 
lery. Thi.s show's the regenerators un¬ 
derneath the ovens, the heating fliu's 
and coke chambers. 

When producer gas is u^cd. eidfli alter¬ 
nate regenerator is iiseil for nir or 

gas and each regenerator is divided 
by a thin wall. 'Fliis thin wall facili¬ 
tates the acljusiment of the air into 
the heating flues on each side of the 

oven chamber. Ry this arrangement 
there is a heavy wall between the re¬ 

generator which has producer gas in it 
and the regenerator which contaiius coke 
oven gas. Producer gas, having a low 
heating value per cubic foot, must be 
regenerated before it is burned in the 
heating flue.s in order to obtain the be.st 


rcsult.s. When heating with producer 
gas. the process is similar to that of 
coke oven gas with.the exception that the 
air boxes which lead the producer gas 
into the base of the regenerators have 
an additional damper, which closes the 
passage between the air box and the 
waste gas flue, and the dampers on top 
of iliese air valves .are bolted down. 
The air valve.s used for the air are 
ihe sanii' as when coke uven gas is 
used. 

The iipiicr drawing in Fig. 12 show.s 
a crf»ss section through the regenerator 
and the coal chamber. It shows charg¬ 
ing holes through which the coal is 
f I Topped, collector main at the right side 
and till- nffiake iiijie whicb^ leads the 
gas from ihe top of the coal chamber 
into ilie collector main. 

The air and tlu gas entering the heat¬ 
ing flues ma\ be adjusted to obtain a 
shoit flame or a long fliamc, ilicrcby 
this ar(‘a of heating can be raised or 
lowered, so as to keep the boitom of 
the oven hot with the top cold, or the 
flame can he grarliially raised so as to 
l>Iace the i>()int of heal application at 
any desired iiomt. Ry adjusting the 
sliding Prick at the top of the flues. 
ii the renter of the oven shows cold, 
inoir gas and air can be drawn through 
the flues opposite the cold part ami the 
licai.** of these flues thereby made equal 
lo that in the remainder of the flues. 
Tlicrefore. it is ohviou.s that with this 
lype of oven, the regulation of the 
heat always is under the control of the 
operator. 

Coohui at ihe Toft 

Tlie location of the horizontal flue 
below the top level of the coal insures 
a cool to|) and, therefore, a maximum 
l»>-I)rnduci recovery from the gas is 
obtained. 

J ig. 2 shows the top oi ihe ovens 
and the standpipes which lead the gases 
from the ovens into the collector main. 
Fig. 3 shows the combination pusher, 
lewler and door e.xtractor. This ma- 
chine is used to level off the coal after 
it is dumped into the oven. This level¬ 
ing is ncecssary to provide a space above 
tlu* top of the coal which allows free 
passage for the gas away from the 
c<»ke. .‘\ heavy ram is used to push the 
coke out of the oven. This ram is 
about 70 feel long and pa.ssrs through 
the entire length of the coking cham¬ 
ber. The door extractor is used to lift 
the door from the oven previous to 
pushing the eoke out. 

The coke in the oven after the door 
has been removed ready for pushing is 
indicated in hTg. 4. Note Ihe parting 
line at the center of the oven. The 
coking process will be explained later 
and the reason for this parting line 
given at that time. Fig. 5 shows the 
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coke side of the ovens, the door n):» 

chine in the act of taking off a door 
and the coke ^nide which is placed 
in front of the oven to be pushed to 
confine the coke as it is pushed across 
the bench. This also slio>*s the quench¬ 
ing car ready to receive the coke as it 
is pushed out of the oven. An elec¬ 

tric locomotive is used to convey this 
car from the ovens to the quencliing 

station and back again to the coke- 

wharf, which is shown just to the left 
of the picture at a point just opposite 
the electric locomotive. The gates 
shown in Fig, (* hold the coke on the 
wharf and when open allow the coke 
to slide onto a feeder, which feeds the 
coke upon a belt. The belt, in turn, 
leads the enke to the foundry screening 
station, where a rotary grizzly or screen, 
consisting of disks, spaced Zyj inches 
apart, rotating on a shaft, convey the 
coke across, allowing the small particles 
to drop between the disks. Only coke 
which is larger than 2^ inches in diam¬ 
eter passes over this grizzly. Fig. 11 
shows the grizzly in action. 

The Cokintj Process 

As stated previously, the walls of 
the coal chamber are heated by burning 
gas in the heating flues and this heat 
is transferred through the wall and into 
the coah which has been charged into 
the oven. When the coal touches the 
hot wall, it starts to melt. It does not 
burn, but melts forming a tarry, pitchy 
mass, approximately ^j-inch in depth. 
This tarry mass seems to insulate the 
coal in the center of the oven from 
the heating wall. Further hcai being 
applied to this tarry mass boils it and 
the boiling drives off the volatile mat¬ 
ter, leaving behind the coke. This, as 
has been explained before, is due to 
the resinous, humus and carbon con¬ 
stituents of the coal. As fiiithcr heat 
is applied this tarry partition moves 
in toward the center ot the. oven. The 
gas being driven off passes through 
the coke which has lieen left be¬ 
hind and the hydrocarbons passing 
the heated coke deposit more carbon 
onto the coke cell walls. 

This process trnds to l)uild up the 
cell wall and, therefore, on a long 
coking lime, the walls are thicker hut 
softer. On a short-coking time, the 
walls arc thinner but .somewhat harder, 
due to the difference of the clepositioii 
of the carbon on llic cell walls. This 
prpccss takes place until the tarry ma.sses 
meet in the center of the oven, 
completing the coking of the coal 
charged. This parting line was vis¬ 
ible in Fig. 4. The speed at which 
this tarry partition travels inward 
varies with the heat application and also 
with the width of the oven. The rate 
is somewhat less than ji^-inch per hour 
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or a total coking rate of less than 1 
inch per hour. On some of the modern 
ovens, this time has been shortened quite 
a good deal. 

When the coke is pushed from the 
oven and slides into the quenching car, 

is red hot and must be quenched or 
it will burn, due to coining in contact 
with the air. The car of hot coke 
pushed under the (|ucncliiiig station, 
where appro.xiinately 5000 gallons of wa¬ 
ter is (lashed over the entire mass. 

Just enough water i.s sprayed on the 
coke to quench only the cnitsidc, leaving 
the inner part hoi. The larger pieces 
of coke, if broken open ju^t after 
quenching, will be found red lioi on 
the inside. 

.'\fter (luenching. the car is allowed 
to stand a .^’ew niiiiutes to drain off the 
excess water and then the eokc is hauled 
to the coke wharf. On the coke wliarl. 
the coke is allowed to stand for a few 
minutes while the excess water is driven 
off of the outside of the coke by the 
heat which is still retained in the center. 
With this method of quenching, coke 
may be obtained with less than J-j of 1 
per cent moisture. However, care must 
be taken not to underqucnch the ctjke, 
for should it be loaded very soon after 
it is placed (Ui the wharf, some of the 
larger partules may break in two hi 
passing into the railroad car, exposing 
the red hot center to the air, and thus 
start a fire in the car. 

Foundry coke that had been quenched 
properly was left in the storage pile 
over a year, expo.sed to rain, snow and 
ice. This coke when analyzed was found 
to contain only 6 per cent moisture. 
If coke is quenched until it is cold, the 
inner cells will draw in water which 
cannot be driven otf by air drying, but 
if quenched a.s above, the inner cells 
will he dry, and if sulmicrgcd in water 
will not absorb water and, therefore, 
it will dry readily if exposed to the air 
wliile ill storage. 

A good metallurgical coke will have a 
metallic ring to it unless it contains 
a large number of cross fractures. 

In a cupola it is de.sirable to burn 
the coke to carbon dioxide (CO.^) as 
fast as possible; combustion to take 
place where it is in contact with the 
iron. 111 theory, if too small a coke 
is used, a^great deal of carbon monoxide 
((’()) will be formed in the upper pan 
of the charge by the action of the car¬ 
bon dioxide (COj,) on the carbon of the 
coke in the upper part of the charge. 
This carbon monoxide (CO) which is 
generated passes up through the cupola 
and wilt burn at the top with a bluish 
flame. This condition also arises when 
the Coke used is too soft. Excess of 
blue flame at the top of the cupola then 
indicates one of two things: too small 
a coke or too soft a coke or possibly 
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a combination of both. Excess of blue 
flame is actually a good indicator of 
losses due to the formation of too much 
carbon monoxide (CO). 

If large pieces of coke arc used in 
the bottom of the cupola, the surface 
exposed to the air for combustion will 
be greatly reduced, and the efficiency 
of the cupola will be reduced, as the rate 
of combustion i.s slower than it would 
bo with smaller pieces of coke. 

If the coke is soft, naturally large 
pieces must be used to carry the burden, 
but if the coke is of the correct struc¬ 
ture, smaller pieces can be used, which 
will give greater surface and, conse¬ 
quently, better efficiencies. 

There i.s another point with respect 
to the large coke. These large pieces 
or blocks of coke all have points, cor¬ 
ners and loosely connected particles at¬ 
tached to tliciii, and when coke of this 
kind is dumped from the car to thr 
siorage yard, transferred from the stor¬ 
age yard to the foundry and then 
dumped from the charging floor into the 
cupola, these smaller particles are 
knocked off and are practically lost as 
far as fuel for the cupola is concerned 
Care must then be taken to obtain n 
good, fair sized coke of a firm texture, 
free from fingcry structure. 


Teaching Management 

The Pennsylvania State College, 
State College. Pa., will hold its sum¬ 
mer course in Industrial Organization 
and Management, Aug. 9 to 15. This 
year will be the fifth consecutive .ses¬ 
sion of the course. The purpose of 
the instruction is to assist men in the 
development of their positions, to 
broaden their vision of the possibili¬ 
ties of the science of management, 
and to illustrate to the student by 
practical examples the most effective 
methods of modern organization. 


Starts New Furnace 

Steel now is being melted by the 
Hlack Steel A Wire Co., Kansas City, 
in a lO-ton open-hearth furnace with 
a maximum output of 30,000 pounds, 
installed 1:^ the McLain-Cartcr Fur¬ 
nace Co., Goldsmith building, Milwau¬ 
kee. The steel is being poured in 4, 
6 and 8-incli ingots for rolling into 
rods. It is expected that the 4-inch 
ingots, after being cast will be rolled 
into rods with only one heating. The 
Black .Steel & Wire Co. specializes in 
the manufacture of wire, wire rods, 
etc. 


R. K. Morse recently has been ap¬ 
pointed western manager for the Mil¬ 
waukee Electric Craile 8i Mfg. Co., 
with offices in the Pittock block, Poit- 
land, Oreg. 



Variables Bias Malleable Tests 

Tlie Relation Between tke Tensile Strength and the Percentage of Elongation 
and the Diameter of Rough and Machined Specimens is Shown 
in Graphically Expressed Data 

BY H. A. SCHWARTZ 
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P'or convenience in referring to those 
varialiles in the paper, they are listed 
and numbered below: 

1 Decarbonization may strengthen 
the surface metal. 

2 The surface metal may be 
stronger than that at the center, due 
to the effect on the grain structure 
of the rate of cooling in freezing. 

3 Specimens of small cross-sectional 

Paper md by H. A. Behwarti at the tweoty- 
thtrd aimial meeting of ttae Amerkao Society for 
IVftlDg MitcrJalf in AAory Park. N. i,. Jam BB¬ 
SS. 19BQ. 


6 The machined specimen, owing 
to its uniformity of cross-scction, will 
yield apparently better results, particu¬ 
larly as to elongation and reduction of 
area, than a rough one. 

A course of experiments was planned 
which should permit of comparisons 
between specimens as nearly similar 
in respect to five of these factors as 
possible in order to test the effect 
of the remaining variable. 

It was evident early in the in¬ 
vestigation that variable No. 5 would 


not be satisfactory. Preliminary ex¬ 
periments were therefore conducted 
to determine the best design of speci¬ 
men, gate and feeders to insure sound¬ 
ness. It was assumed that the de¬ 
sign producing from a given metal 
the strongest and most ductile bars 
with the least variation as between 
triplicate specimens was that most 
conducive to soundness. About 3500 
bars from some 5G0 heats were broken 
in the course of a preliminary in¬ 
vestigation. As a result a set of speci- 
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tiK'tis cast to the form and dimensions 
shown in I’ig. 1 was decided upon 
and gatt'd as the results of the pre¬ 
liminary test indicated as best. Vari¬ 
able No. 5 is thus eliminated from 
consid(*ratioii. 

From this pattern eipiipment. a 
number of specimens of each size 
\v,ere east from metal of the follow¬ 
ing composition: Carbon, J.44 jier tent; 
silicon, 0.76 per cent; ni.ingaiiese. 
0.180 per cent; phosphorus, 0.106 per 
cent; and sulphur. 0 090 per cent. 
ICxamination of the largest specimens 
disclosed the absence <»f graphite, thus 
eliminating variable No. 4 The carbon 
content of tbe metal removed by 
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greatest possible uniformity throughout 
the series. After annealing, the ground 
specimen > had, of course, increased 
about one per cent in diameter. 'I'lie 
ihirfl or rough set of annealed speci¬ 
mens v\as then turned to the same 
diameters as the corresponding mem 
hers of the series that had been ground 
to size. The two finished series weie 
thus e.\aclly similar to each other 
exeept as to the elTect of the first 
variable. The scries ground to size 
before annealing was exactly similar 
to the iinmachined series, except as 
to the elfeel of tlie second and lliirdi 
variables, winch are relali*d, and some 
residue of the elTecl of the sixth vari- 
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specimens was omitted for it was con¬ 
sidered un satisfactory. 

The te.sls show clearly the decrease 
in strength and ductility with increas¬ 
ing area of cn^ss-section and .show 
also that decarbonization somewhat 
improves the material, mainly in duc¬ 
tility. 'rile fact is also brought out 
that the surface metal, as cast, irres¬ 
pective of decarbonization, is .superior 
to the interior metal. It is further 
shown that these dilTercnces, though 
well defined, are not so great as to 
warrant the old assumption that mal¬ 
leable iron owes all its virtues to the 
decarbonized skin. 

It can be shown that the graphs 



machining wa.«> determined and ran 
from 0.09 to 0.15 per cent. 

The molds were made b\ a liiglil> 
‘killed man, so that all the specimens 
were unusually free from surface 
defects. The best one of each .size 
was set aside for n^e without ma 
chining. 'I'lie ronseqiieiice of variable 
No. 6 was thus minimized as far 
as possible, thoiigli it of course ran 
not be entirely overeome 

One specimen of eaeb size was then 
ground for its entire gage length to 
a diameter J>t-incb les.s than its nomi¬ 
nal diameter as east. Thi.s involved the 
removal of a little over i\i-inch of the 
surface metal in most rases. 

The set of specimens originally re 
served, the ground set and an ad¬ 
ditional rough set were then annealed 
under conditions which assured the 


able wliicli could not be completely 
overcome. Kach senes within itself 
was alike, excejit v\ilh respect to the 
third variable. .'\n interconiparison 
of data from the three series slioiild 
therefore permit of conclusions as to 
the relative effect fd the tirsl tlirec 
vanahb'Sii 

The study of the gating problem 
and the [iroduction of acceptable 
specimens w'as the most didienit part 
of tlic problem, occupying about six 
months of experiment. 

'I'he specimens were tested in ten¬ 
sion. The results obtained are .shown 
graphically in Figs. 2, 3. and 4. In 
the absence of a suitable exlenso- 
meter, the yield point was determined 
by the divider method; so the rc.siilts 
are none too accurate. Determination 
i»f the reduction in area of unmachined 


given are nearly eiiuivalent to the 
eipiatioiis shown in the table on page 
529 m which d is the diameter in inches 
ol the s])ecimen as tested. 

W'ithiu the limitations of accuracy 
of the niAliod used for its mea.sure- 
riienl, the yield point may he said to 
he nearly constant. Compari.son of 
the reduction of area is omitted, first 
because the delermiiiatioii can not be 
made on ca.st specimens, second be¬ 
cause tbe two graphs do not follove 
curves of similar equation, and third 
because the determination is not com- 
inerically applied to this product. 
The tensile strength of rough speci¬ 
mens and the elongation of speci¬ 
mens machined after annealing de¬ 
part somewhat more-from the calcu¬ 
lated values than the other data. 

The effect of decarbonization alone 
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on tensile properties may be obtained 
by subtracting equation .5 from equa¬ 
tion 2 and is a decrease of 4000—789 
iP pound per square inch in tensile 
strength and 5--029 per cent in 

elongation An attempt to compare 
equation 1 with equation 2 must in¬ 
clude considerations of the fad that 
specimens of diameter <i in efiuation 
2 had a diameter d -f- 0.125 in equa¬ 
tion 1. The graph for tensile strength 
plotted from equation 1 intersects 
that plotted from equation 2 at a 
\alue of (i (sls cast) of about 0 9 per 
rent. Thus, a bar annealed with its 
original surface is sirongei than one 
annealed after grinding if the original 
diameter is less than 0.9 inches, aiul 
weaker if the diameter is greater, 
'file variation i.s from 2700 pounds 
stronger to .^200 pounds weaker in 
the range investigated. The elongation 


i.s always less for a cast specimen, 
the range heiiig from 2 per ecu I les.s 
at a diume’er of mcli to 5 pei 
cent less at a diameter of 1 inch. 

'rile crossing of the two graphs 
for tensile strength is of course due 
to the .superimposing of two effects, 
that of the chilled surface which is 
beneficial and tbal of the rough 
surface which is harmful. The former 
predominates in small, tiv latter in 
large specimens. 

For the use of the designer, the 
difference in sfrciigtli and elongation 
of specimens east to size and of speci¬ 
mens machined to the same size is 
.summarized in Fig. 5. 

The exact numerical data in the 
present experiment hold true, of 
course, only for the particular metal 
and heat treatment involved. Some 
generalizations are, however, probably 
justified and may lead to the fol¬ 
lowing conclusions of general ap¬ 
plication : 

1 Decarbonization has a favor¬ 


able influence upon the strcnglli and 
ductility of the product. 

2 The ciTect of quick cooling in 
freezing on the surface metal rif a 
casting is such as t(» improve the 


strength and duetility of the product 

3 Roughness of surface of a east 
specimen apparently decreases tin- 
strength and e.specially the diielilily. 

4 The ukiniale strength decreases 
v\ith increasing diameter of seelion by 
an amouiil prn|ioriionaI to the cube 
of the diameter. 

5 'Phe elongation deercases by an 


aiiioiml propoi tional to the 2 '.' power 
of the diameter. 

6 The combined effect of all three 
of the preceding variables on strength 
amounts to about 70()(t ])oimds i)er 
square inch for seetions inch in 
dianieler or less, and l)eeomes. negli¬ 
gible at (lianielcrs (jf I '4 inch or over. 

7 The eoinbinotl effect on elongation 
is about 3 per cent for small speci'e<Mis 
and negligible for diameters above 
‘k| inch. 

8 The yield point i.s appavi^tly not 
affected by any of the variables in 
vc.sligatecl. 


Appoints New Secretary 

W. Hollingsworth, formerly secretary 
of the British Society of Heating ami 
Ventilating Engineer.s, has been ap- 
|)ointed general secretary of the Insti¬ 
tution of British Foundrymen, to fill 
the vacancy caused by the resignation 
of Capt. Alexander Hayes. The ap¬ 
pointment was made at a meeting of 


the general council held in York re¬ 
cently and is .subject to confirmation 
by the members. 

The main office of the Institution 
of Britisli Foundrymen is at Bessemer 


house, .\delphja, London W. C. 1, W'hcre 
the secretary has his headquarters. 

Mat Ridticll, nietubcr of the firm of 
Watson Ciow & Cf*., ironfoumlers, Fal¬ 
kirk, Scotland, was nominated for the 
olfice of pres idem by the general coun¬ 
cil at the same meeting. The election 
will lake place at the annual convention 
which will be held at Cilasgow Aug. 
-7. 28 and 29. 

'Pile institution of British Foundry- 
men has been granted a royal charter 
wdiicli it is lu>ped will be completed in 
time for the meeting in August. The 
Meady grovvtli of the society continues 
and the incmhership approaches 2000 . 


Acquires Ming Pl&nt 

Phe Detroit ri.slon Ring Co. has 
purchased the IMyniuuth, Mich., plant 
ol the National Foundry & Machine 
( o.. \ p.sjlanii, ^^ich, and will operate 
under the name of the Detroit Ring 
C.istiiig Co, IMvnionlli, Mich. The 
toiiiMlr> will cmi)loy 40 rnolders, 
spociah/ing on lings which will be 
machined at the main plant, Detroit. 


Consolidates Interests 

1 he Gillespie Mfg. Co., Gillespie 
Motor Co.. Rroker-Eden Co. and the 
tiillespie Foundry Co, have coiisoli- 
rlcited under the name of the Gillc.q- 
pie F.deri Corp. to prcnluco wa.shiiig 
machiiie.s and all the component part 4 
leqiiired. The officer.s are T. H. 
(iillespie, president; F. J. Nash, secre¬ 
tary, and H. S. Hart, treasurer. 


The Kacine Furnace tSi Foundry Co., 
Racine. Wis., recently has been formed 
from a reorganization of the Osborne 
Casting Co., of that city. Capital 
slock of the company has been in¬ 
creased to $60,000, The ofticers of the 
company are Cliarlcs G. Holinc.s. presi¬ 
dent; John H. Osborne, vice president, 
and William F. .Stremke, secretary. 


The Lycoming Foundry & Machine 
Co.. Williamsport, Pa., has changed 
it.s name to the Lycoming Motors 
Corp. and under this designation uiM 
continue the manufacture of auto¬ 
mobile motors. 




Tknsiu-: Strkni.tu, 

El.ONt;ATU».N IN 2 fiv., 



I B. I'RR Sy. IN, 

per i ENT 

( 1 ) 

Unmaehmed . 

5f).000—5,384 rf" 

20--«.01 

( 2 ; 

Machined before annealing. 

. 53,000-3,331 d'' 

22 - 6.58d!i*/6 

(3) 

Machined after annealing. . 

. 40,000—3, 4('i3 d-' 

17-6.29 



rn; (OMi'Miisn.N iik tensiia: l•l{ln•^;l^rlEs or m.xciii.nep .\\n cast .spkcimk.ns or 

PIAMKTKItS 










Bill Admires That 
Master Craftsman 
Benvenuto Cellini 


BY FAT DWYER 


* 



I F \VK were to believe all wc 
hear, which iiuteed womUI be 
a calamity, we could trace 
all our actions nnd physical 
characteristics to hereditary influence. 
Some learned authorities claim that we 
inherit everything from the color of 
eyes to wooden legs from our an¬ 
cestors. Other ecpially learned and 
spectacled gentlemen are inclined to 
hedge a little and he.sitate to give their 
unqualified approval to such items as 
peg legs, false teeth and glass eyes. 
They never hesitate to rush into print 
on the slightest provocation, airing 
their views on the subject. In justice 
to these learned savants it must he 
admitted that they arc wise in their 
generation and always preface their re¬ 
marks by one of the two standard 
phrases which are always left standing 
in all w'ell regulated newspaper offices: 
"It is claimed on competent authority," 
or "It has been stated by those in a 
position to know." 

1 have always been inclined to doubt 
the hereditary theory. None of my 
ancestors, so far as I have been able to 
gather from a diligent perusal of 
Burke's Peerage or Who's Who to say 
nothing of that other standard work 
FiV/t is Pic/i. ever so much as saw the 
inside of a foundry. Yet I drifted into 
the business at a tender age and ab¬ 
sorbed foundry lore, plumbago dust 
and sulphur fumes from open sala¬ 
manders as naturally as if my remote 
ancestors had been accustomed to grub¬ 
bing castings out of the sand every 
morning instead of wearing the hair 
off their toes grubbing potatoes out of 
the soil of the "Old Sod.” 

The clinching and final point against 
heredity lies in the question of clothes. 
When I was a little boy I used to get 
a new suit ever so often—not to be 
too specific. Now that those days have 
gone by and I am become, thanks to 
tny foundry training, indifferent to the 
opinion of others on the subject of 
clothes, 1 don't mind admitting that 


T lliL'U had a gentle, bashful and retir¬ 
ing flisposition. 1 suffered agonies on 
the first few occasions on which I wore 
a new .suit, even from the comments 
of friendly disposed acquaintances who 
commented on the quality, style and 
price of the apparel. I would take a 
round-about way to church and school. 
When 1 approached them in the morn¬ 
ing or my own house at night I would 
scuttle in at the door like a rabbit. 

Now if there was anything in this 
heredity theory, bashfulness and a re¬ 
tiring dispo'iitimi should he a prom¬ 
inent characteristic in my children. But 
IS it? It is not! When they get new 
clothes they do not care who knows 
it. The novelty of being decked out in 
new and shining raiment may have 
.some bearing on the question but I 
think that evidence may properly be 
ruled out as being irrelevant to the 
subject at issue. One lii.sly young hero 
who ].s 5 year.s old and therefore in a 
position to form his own opinion on 
nearly any subject found himself 
trimmed up last Sunday in a new suit 
which included braces and pockets in 
the pants. Our immediate neighborhood 
was too restricted an area to do justice 
to such magnificenei' and he suggested 
that I would be conferring a favor on 
mankind in general if I should take 
him for a stroll in the park. I as¬ 
sured him that nothing would give me 
greater pleasure than to accompany him 
and shine to a limited extent in his re¬ 
flected glory. 

We strolled in the park for awhile 
and then sat on one of the .steps of 
the art museum in the vicinity of 
Kodin’s bronze statue, The Thinker, a 
gentleman who as you know wears no 
clothes. I was idly speculating on 
what he probably was thinking about, 
when Bill came down the steps and 
took a seat along side us. 1 asked 
his opinion of what our bronze 
friend was turning over in his mind. 
Bill said that probably he was con¬ 
gratulating himself that he did not have 


to shoot hi.s whole pay check every 
month for enough clothes to pass 
muster with the rest of the Willies. 

‘■''Pis a line piece of work, though,” 
said he. "Do you know whenever 1 
.see one of these big statues I regret 
that 1 never had the opportunity of 
w'orking in one of those old European 
foundries where they made that kind of 
castings. A short time ago 1 read the 
biography of one of the most famous 
of the old birds ronncctcd with the 
foundry indu.slry, Benvenuto Cellini 
and, say, he certainly was .i master 
craftsman. The hook, of course, was 
a translation from the Italian and 1 
am afraid the tran.slator had a bet¬ 
ter knowledge of the Italian language 
than he had of foundry practice. He 
gives several of Benvenuto’s question¬ 
able exploits as a bravo and gay 
Lothario with the minutest detail but 
in translating the artist’s description 
of how’ he prepared the molds, molted 
the metal and poured the castings for 
some of his famous statues, for the 
most part he is delightfully vague and 
only mentions the points which would 
be apparent to the most casual ob¬ 
server. The 'mhltitudc of little inti¬ 
mate. practical details which would 
appeal to men familiar with foundry 
practice are sadly lacking. 

In only one instance docs the vol¬ 
ume: treaty in detail of any specific 
job and theti the de.scription is con¬ 
fined mostly to the trouble our hero 
experienced in melting the metal for 
a large figure which he had molded 
and then buried in the floor. From 
the meager details available it appears 
that he employed the lost wax process, 
a process by the way which i.s .still 
employed extensively among manu¬ 
facturers of statuary and ornamental 
bronze castings.” 

"I know all about it,” I said. "I 
read a description of .the process in 
The Foundry.” 

”I remember reading the same story 
you arc talking about,” said he. “The 
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illustration showed a model of a 
Rocky mountain sheep or a billy goat 
being used for a pattern. In that method 
you are talking about, they make a 
master mold out of plaster of paris 
and then make as many duplicates 
off it as are necessary. In Benvenuto's 
time they only made one mold and 
therefore if anything went wrong with 
the casting process it meant that they 
not only had to make a new mold but 
they also had to prepare a new pat¬ 
tern. 

"Cellini first made a clay model to 
a certain scale compared with tire size 
of the proposed figure. By this it 
will be seen that nioldcr.s in those 
days were artist.s and all around me¬ 
chanic'^. After the clay model was 
finished he weld¬ 
ed together sev¬ 
eral pieces of bar 
iron t*j serve as 
a core iron. The 
core iron was set 
up on a foundn' 
tiori in a pit in 
the foundry floor 
and a rough core 
core built u p 
bricks and loam 
conforming to the 

contour of the prop»),sed figure. A thick¬ 
ness of wax equal to thfe desired thick¬ 
ness uf metal w’as then built on the core, 
the outside surface of the wax being 
modeled to form a replica on an en¬ 
larged scale of the small clay model. 

“rornmencing at the bottom a thin 
coating of fine slurry was painted on 
to the wax, a coaling of loaitj laid next 
to that and then a wall of brick be¬ 
hind that. The building was gradually 
carried up until the entire figure was 
enclosed. Wax .slicks were attached 
at various points and carried up 
through the brick work all converging 
at the top into a common basin which 
wa.s destined to receive the metal. An 
opening was left under the bottom 


communicating with the interior of 
the hollow core and after the mold 
was completed a charcoal fire was 
built in the opening and another fire 
built around the outside and both of 
them kept going until all the wax had 
melted and run out and the mold 
was thoroughly dried. The opening 
at the bottom and the pit surrounding 
the mold was filled w'ith sand and 
rammed firmly to 
withstand the lat¬ 
eral pressure of the 
metal while the 
mold wa.s filling. 

The metal was melt¬ 
ed and poured into 
the basin at the 
top from whence it 



ItllJ. IN rUISK PUUXIMITV TO ItCAL THOPOIIT 

was conveyed and di'jtributcd to the dif¬ 
ferent parts of the iiioli through the 
channels left by the wax slicks. 

“There was no law against overtime 
in those days and Ben had worked 
night and day on the job, with the 
result that by the time the mold was 
finished he had a high fever and was 
all in. lie superintended charging the 
furnace and then went to lie down, 
leaving orders to he called as soon as 
the metal was melted. While he slept 
a terrific wind and rain storm arose 
which liftc<l the roof off the furnace 
room. The helpers sheltered them¬ 
selves as best they could and iieglect- 
ed the fire an<l the metal wliich al¬ 
most had been ready, commenced t<i 


set. His faithful old landlady aroused 
Ben and told him if he didn’t get on > 
the job all of his work would faK 
ruined. Did that cure his fever? I'll 
say it did. He came into the foundry 
in two jumps raving and roaring dike 
some of his modern prototypes, but 
with greater cause, and he certainly 
got action. He sent for all the pewter' 
dishes in the hou.se and threw them 
into the pot. He 
sent some of his 
men across the 
street to a bake 
shop where they 
grabbed a qiianti» 
ty of dry oak 
wood. He started 
a fire under the 
grate his fur* 
nace, piled all the 
dry oak wood in 
it and succeeded 
in getting his met¬ 
al liquified agatiL 
It was not in as 
perfect condition 
as he would have 
liked to have seen 
it, in fact a con¬ 
siderable p 0 rtion 
was stuck to the 
.-ides of the pot. However, he took a 
cliance, the same as molders always did 
and always will, and poured the casting. 
There was not a drop left in the basin 
and he was afraid he had poured the 
casting short but when the casting was 
stripped it W'as found to be perfect ' 
with the exceptinn <if one little place 
down near the bottom where the metal 
had been too dull to run. 

"(Jld Ben had one characteristic 
which shows that molders were the 
.same in those days as they are now. 
He never admitted that he lost « 
casting. In the case I have men¬ 
tioned he admits that he nearly lost 
this one, but as a further proof of 
the analogy between ancient and mod- 
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(Til foundry practice, lie is riRlit ibcre 
with the alibi and places the blame 
on the furiKne leiidter. 'I’lie circum¬ 
stance afforded him an opportunity to 
^Iiow his 1 csoiirecfuhicss liy burning 
a piece onto the defective part after¬ 
ward and he t;i\es this feature due 
prominence, 'rakinj^ it by and larjuc 
1 think you will have to admit thal 
the Ancient and lloiuuahle An 
shows no sill'll of decadence and that 
mndern foiiiulrviiun are al)’y u;du>M 
iiiK the nohlcsl lraditi(»n> ot line craft. 


"When 1 read that story it carried 
me back a good many years to a 
shop f worked in where an occasional 
l)ot of hr.iss was melted in the black¬ 
smith t(»rge. The molds W'cre made 
in the lonndry and carried to the 
blacksmith shop on a flat hand Inr- 
row J’he p(»l was i)lacccl in one ot 
the f«»rge fires and charged with 
metal Some one had to stand along 
^idc for an lioiir or more and keep 
the coal hre bmlt up. A scc()ml man 
was kept busy c.irrying sl;il>-, of wood 
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to make an additional hre around and 
over the top of the pot. It was an ex¬ 
pensive method but the castings were 
as sound and solid as any I have seen 
made h}' any process since." 

"If you would kindly give me a 
ch.iiicc to say a word." I said, "I 
might say that 1 also have read Ben¬ 
venuto Cellini's biography and the only 
wonder to me is how be found time 
111 llie midst of his tights and his 
.imours to make any castings at all." 

‘A'oii said it." said Bill. 




Ready Favor 


G ()UI''S arc projin tiiig lorni'* oi 
sand, either left in the mold 

liy the pattern itself and 

known as gieeii satid cores, 

or made separately in .i cnrcliox and 
known as dry ‘^and cores. Tin* latter 

are dried before being placed in iiosi- 
linii in the mold, A dry sand core is 
empl yed to produce a hole or recess 
of a peculiar .shape or in .i position 
w’here it is impracticable to make the 
mold of the necessary conformation In 
the use of the |»alterii alone Dry sand 
cores freriuently arc employed to modif\ 
the .shape of a paltein to siiiiplif> the 

molding procc.ss 

Hry sand core.s arc composed 4>f 
sand, bonded arlilicially and ramnie«! 
ill corebo.Kcs to form the desired shape. 
\fter tlie.se e.ores have been liaked they 
are strong enougli to withstand c.*n- 
sideruMe nmgh handling; I’ut iircsious 
to huking they are so weak lliat ilicy 
cannot he h.iiidlcd vvitlimU luing '•up- 
ported in some waN It ihcufori' is as 
iiciessary for the paltcnimakcr to kii-nv 
Iiow the corehox is to be taken (jff 
the core as it is for him to know liow 
the jiattern is to be drawn out of the 
nvdd 

The coreho.Ncs sliowii in the illiisira- 
turn are evainples of the nuthoi] usu.ilh 
employed. The conho\ slu»\vu iii big. 


BY M. E. DUGGAN 

I Is made in halves and that in Fig 
.> I’l loose at two iippositc corners 
'flicse boM-^. can be drawn aw.iy hon- 
/oiitalK from the coiv-* Iea\ing them 
sl.iiKliiig jiist as iliey w'ere made, on an 
iron plate, ready for rcinoxal to tll(‘ 
core oven 

The (piestioii often is raised. When 
does llit^ method sliown in Fig. 1 

cease to tie practical? In oilier words 
what is the greatest length of J-inch 
Minare c‘ire tli.it can he dried on end? 
1 haw asked diis (|ucslion of many 
patleriimakei ‘ i'ld rccuM'd practically 
a diffcrenl .m-iwcr each time. Xo one 
seems to h.ue any definite nlea on the 
subject I low' is a ji.ittcnimaker tc.) 

know the gic.iicst length of coie in 

iirop(HtioM to Its diaiiKtcr or stpiare 
that can be diicd on eml. I''or example 
if (» inches IS tlie limit of a certain 
diameter core for drying on end, it 

•imids is wasting time and material for 
the ij.iilcnim.iker l- make two li.ilf 
l;o\is for loies u\er tli.it length. 

\ lommoii method nf constructing 
slab I'oieboves is sliown in Fig. 3. It is 
m.ide loosr at tlu opposite c»>rncrs. is 
pro\idl'd with chcckcd-iii joints and is 
designed to l>c tal>en apart bcfjtrc re- 
mo\;d fmm the completed core 1 was 
langht to make coreltosis as illustrated 
ill I'ig. 3 whether for cores ’•'j inch 


deep or for lores ID inches deep and 
wln tlu r (MU’ oi maiiv cores were wanted. 

W’lun thi'se coreho.xes reached the core 
loom tile coreinaker invariably made 
one-piece imrehoxes out of them by iiaiT 
iug the corners together. Instead of 
dr.iwing the lutx away horizontally in 
two halves he drew it straight up in one 
piece. T learned from this that nnicli 
of the work lavished on Ihi.s style 
of corehox is uiineces.sary. Since Icariu 
ing that the (.me-piece corehox is jirac- 
tical and preferred by tlio coreinaker I 
have made hundreds them. 

The usual way to make a corelniX like 
that illustrated in Fig. 2 is to turn it 
niit oil the lathe from a solid Idock. 
In my earh dais at the trade I made 
corehoxes in thal manner. However, 
I learned later that corehoxes of this 
any many other designs can he cut on 
flic liand.saw in alifuit one-fourth the 
lime rcfiLiircd to niak*' a turned box. 
file i>iecc is dressed \o the required 
thiikncss, the circle .struck on the face 
of the block, the saw' table lilted to the 
rerpiired angle, a saw cut made on the 
Hiie ./ and the center cut out to the 
rotjuired size. With a little sancl-paper- 
mg the job is fmislied. The joint // 
wluiT the saw entered and carnc out 
can he drawn together and fastened 
with a few iiaiks as at /*, in Fig. 2 



USUAL (’ONSTHUrTIUN OK COttKBOXKS tiESKtXED FOR SLAB CORKS ANl> tORKS W UB PRIBIJ ON END 




Fitting the Foundry to the Product 


EstaMished Machinery Manufacturing Company Drawa F: 
Past Experience in Building and Equipping New 
Addition For Caatinga Production 


rom 


Ita 


tlu‘ tendenry 
M C| aiiionn nianutactur- 
J ers is lo specialize 
as far a> possible, 
to coneentrate on one particu¬ 
lar product, iuid by a system 
of intensive methods, scien 
tificull> appliod. to secure a 
iiia\iinuni output with a mini 
mimi expenditure of labor and ■ '• 

expense. To s<*cure this result it iisu.illv 
is found necessary to in.st.ill siiecial 
mechanical equij)ment and arrange the 
sequence of operations peculiar to 
the process so that the complete op¬ 
eration can be finished with the least 
number of motions and provide that each 
lime the article in course of construc- 
lion is worked upon it is passeil alonff 
a little further toward its ultimate 
goal. A cunsiderable amount of ma¬ 
chinery is mamifactnred bv the ma¬ 
chine tool builders for fabricating dif¬ 
ferent materials on fairly well estab¬ 
lished standard lines. The precision 
and accuracy of operation maintained 
by these machines when m u>i' insure 
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a larmi output of high grade ])roduct 
rnd incitleiitalh reflect crtdii on the 
manufacTurer who made them. 

Nearly all of the Arms engaged in 
the manufacture of power tools carry 
a large list of stock sizes and designs 
of patterns from which they are pre¬ 
pared lo furnish machines and in ad¬ 
dition many .of them maintain a staff 
of engineers familiar with their par¬ 
ticular problems who are willing and 
competent lo design special machinery 
to perform almost any dnivilhat a cus¬ 
tomer may specify. 

The builders of this special machin¬ 
ery are placed in the rather peculiar 
position that while their inachincs en¬ 


able customers to standardize 
for larger product ion, tlicy 
tliemselvc.s must treat each 
machine as a unit and pro¬ 
ceed with its manufacture 

along more ttr less untried 

lines. This factor to a great 
extent eliminate.s the possi¬ 
bility quantity •production 

because many of the machines 
are or<lered singly or in small lots of' 
two or threr units and maj' never 

he duplicated Kveii in rases where 

the order is duplicated it is nothing 
uncommon to find it accompanied by 
instructions lo make certain changes 
which in the great majority of cases 
makes it practically a new job. 

Owing to these and, perhaps, other 
reasons, the firms engaged in special 
machinery work have been slow in 
modernizing the building and equip¬ 
ment in their foundry department The. 
great bulk of the work made in their 
foundries requires the services of high¬ 
ly skilled men and of course the prin¬ 
cipal advancement made in foundry 
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practice in recent years has been in 
devising methods to secure increased 
production on repetition parts with un¬ 
skilled labor. The cost of installing 
the necessary equipment for doing that 
kind of work is quickly absorbed in 
the immense production but is entirely 
out of the question in a shop where 
the machines arc ordered in units and 
not in thousands. However* there, arc 
some phases of the foundry problem* 
such as light, heating and ventila¬ 
tion which are common to every 
foundry and the improvements effected 
in these features in recent years may 
be applied with equal facility to any 
business devoted to the casting of 
metals. 

A new foundry designed by and 
erected under the supervision of Cle¬ 
ment A. Hardy, Chicago, recently has 
been placed in operation at the plant 
of the Defiance Machine Works, De¬ 
fiance, O. The peculiar conditions in¬ 
cident to the manufacture of the com¬ 
pany’s product, consisting to a great 
extent of special wood and metal 
working machine tools, were taken 
into careful consideration when de¬ 
signing the building and installing the 
equipment The present output is 
about 10 tons a day, but to allow 
for future increase the plant was built 
to function satisfactorily up to 20 
tons. The building is 132 x 140 feet 
and as may be seen by the illustra¬ 
tions. consists mainly of windows out¬ 
side of the end walls and the roof 
Most - of the sash sections arc top 
hung and may be adjusted to pro¬ 
mote circulation of air and help to 
keep the shop cool in the summer. 
It is heated in winter by a continuous 
system of steam radiators which ex¬ 
tend around the wall at the floor level 
and a supplementary row high up near 
the peaks at the two sides of the 
Pond-truss roof. 

General Shop Layout 

The entire floor of the building 
with the exception of two casting pits 
near one end of the main bay is cov¬ 
ered with a smooth concrete floor. All 
the molds made in this fthop are made 
in flasks ^nd rolled over and the 
smooth, level concrete floor is a fac¬ 
tor in preventing the molds from 
warping and producing crooked cast¬ 
ings. The building is divided nat¬ 
urally into three bays by the two rows 
of columns supporting the crane run¬ 
way and the roof. The center bay 
is 52 feet wide and each of the side 
bays is 44 feet. The center bay is 
devoted entirely to piolding and clean* 
ing the large castings. One of the 
side bays contains molding floors 
and the chipping and grinding room 
while the other side bay covers the 
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'*"* *«“•«**«»«* « w th* necwary in building tbeie pien Md. 
** . * present instance, on account of the adjusting the cope. so that the i<^' 

The center bay is spanned by a cope Hot being deep enough to ac- is evenly, distributed, otherwise it & 
* lO-ton electric traveling crane made commodate'the cope half of the pat- likely to slip after the crane has beSto' 
by the Whiting Foundry Equipment ‘m" jt was necessary to keep the part- removed, with disastrous consequenctt' 
Co., Harvey, Ill. Additional hoisting *'"c of the pattern about 6 inches to whoever happens to be working 
equipment is provided by three col- ^e'ow the'joint of the drag. The deep underneath. The solid concrete floor 
umn jib cranes supplied by the same hfts at each end are taken care of by*^ mjich better adapted for securing 
company; each one equipped with a casting light open sand plates corre- a'W foundation for piers-built up 
Yale & Towne 1-ton chain block. Two spending to the shape of the parting in tfiit'.way than the ordinary 

of these cranes are situated opposite at the end of the pattern. These floor with its many and 

each other so that one crane swings plates are provided with two screw hard and soft spots, 

past the end of one casting pit and holts long enough to reach beyond the^^ None of fhe molds is skin dried 
the second crane swings past the other, top surface of the cope. These plates bttt'thp.krger ones are surface naildd 
These cranes are employed in many are set on the parting before the cope s^teflfijvely and poured from the bot- 
ways but their principal purpose is for « lowered into place. Sand afterward tom' tbrough gate cores. Delicate pro- 

handling auxiliary ladles of iron when is rammed over them in the usual way jecting bodies of sand frequently art 

pouring long castings or castings 'with the exception that no gaggers or taken care of by fitting dry sand cores 
which are too heavy to pour with soldiers are needed. When the cope into the pattern and ramnffng them 
one ladle. 

The casting pits arc concrete and 
each is 4 X 8 X 15 feet. Five steel 
rings equally spaced arc anchored 
in the bottom along each side. They 
arc used for attaching^ the ends of the 
long bolts employed for binding the. 
molds together before they are poured! 

The type of flask used on this class 
of work is clearly shown in Fig. 

The sides are rolled channel steel sec¬ 
tions as shown in Fig. 2 and heavy 
wooden planks as in Fig 4. The end 
plates in both cases are ‘heavy ribbed 
cast iron and combine the functions 
of end plate and clamp. The style 
of handles used for handling the flasks 
is clearly I.uli.^a'-cd In 2 and 3, 

and the method of affixing the guide- 
for locating the cope is s^owu in 
Fig. 3. 

■ Moldiny Methods 

The mold shown in the illustration, 

Fig. 3, approximately 13 feet long, is 
for the body of a multiple double-end 
horizontal drill. The. steel drag is 
not deep enough so a heavy plank 



frame is built and attached as an up¬ 
set. A number of bolts arc employed 
to hold the wooden drag together at 
the ends and in additiort several bolts 
extend from side to side at various 
points between the ends. On account 
of the shape of the casting it is mani¬ 
festly impossible to run any bolts 
through the sides where they^are need¬ 
ed most and’ therefore it is customary 
to drive ^blocks and wedges between 
the^sides of the drag and the wall of 
the pit to prevent the flask and mold 
from straining .under the pressure of 
the molten metal. 

The pattern for this and similar jobs 
is split longitudinally down the center. 
One half is placed on a flat board, a 
drag set on, filled with^ sand, rammed 
and rolled Over, after #hich.tbe drag 
is lowered into the pit. Under ordl^ 
it^ry. eirenmatapees the jouit of the 
pattern is kept fluth with the joint 


has been rammed to the top, the bolts 
on these plates are tightened with 
nuts and washers and are a positive as¬ 
surance that the pockets will lift when 
the cope docs and furthermore that 
the pockets will not drop. 

The copes on these large jobs .;re 
not rolled over to enable the moldcr 
to finish and repair the face of the 
mold.; Pifrs composed of short wood¬ 
en blocks'^are built up at eaclf of the 
four corners to a sufficient height to 
allow the molder to work comfortably 
underneath. The piers are built to 
an approximate height and then the 
copr i4 lowered until it touches on 
the highest. It is held there by 
the crane until the remaining three 
piem have been biiilt to the same 
height Wedges are inserted between 
the flange of the cope and the top 
blocks oh the piers and then the 
crane releases the toad. Great care is 


with the rest of the mold. Local sand 
is used for making the molds. After 
•the pattern is drawn the face of the 
mold is nailed, tooled and finished and 
then given a coating of filumbago 
which i.s brushed and rubbed on by 
hand. Some of the castings are quit^ 
large, requiring flasks 6 x 15 feet, but 
the metal section in nearly alt cases 
quite light, usually not over ^-inch. 
Since many of them afterward are 
machined on the cope side as well as 
the bottom and both ends it follows 
that the molding, melting and casting 
processes must be ca?ricd out with 
a considerable degree of skill. 

A great number of the employes 
have been with the company for many 
years. Records of 25 and 30 years 
are not uncommon. A few men have 
worked here for 50 years and there 
is at least one man with a redord 
of 55 years to his credit. The com- 
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pany’s plant is the main industry of 
the town, employing as it does nearly 
1000 men in the various departments, 
and it is only natural that the sons 
of the older men as they grow up 
enter the office and shops where their 
fathers have been working, some of 
them all their lives. This digression 
is pertinent at this point because the 
circumstances outlined exert an un¬ 
doubted influence on the character of 
the work turned out. It also fur 
nishes an interesting .sidelight on the 
policy and aims of a company. Many 
of these veterans still are hale and 
hearty and go through their allotted 
day*s work with as tnuch apparent 
ease as men many years their junior. 
However, a few arc delegated to keep 
the shops clean and tidy. For thi-> 
purpose they arc much more satisfac¬ 
tory than younger men. They take 
their duties seriously and do not have 
to be either watched or driven. It is 
true they do not work rapidly, but 
there arc enough of them to cover the 
ground comfortably and as a result 
the shop always looks a.s ir it had 
just gone through u thorough clean¬ 
ing. 

Ust* Haitcry Trucks 

The heavy castings are taken by 
the crane directly from where they 
are poured and set on the floor near 
one end of the shop. Here they are 
chipped and cleaned, any necessary 
^grinding being done by pneumatic 
flexible shaft grinders made by the 
Chicago Pneumatic Tool Co., Chicago. 
After they are cleaned, they arc loaded 
on electric lift trucks and hauled into 
the machine shop. Several of these 
trucks are employed around the plant, 
some made by the Cowan Truck Co, 
Holyoke, Mass., and the others by 


the Elwell Parker Co., Cleveland. 
Their use is greatly facilitated by 
paved and concrete floors in all de¬ 
partments and concrete roads in the 
yard connecting the different shops. 

The small casting molding floor 
occupies all the space in one of the 
side bays with the exception of a .space 
40 X 40 ff<-t it one end which is used 
for a clcsning room. The molding 
floor is spanned by a hand controlled. 
3-ton, electric traveling crane made 
by the Whiting Foundry Kquipment 
Co., Harvey, Ill. The cleaning room 
is enclosed by a hollow-tile wall and 
is equipped with the usual appliance< 
for cleaning small castings. The 
mechanical cleaning equipment wa> 
.•supplied by the \V. W. Sl> (’o., ('levc- 
l.ind. and includes two large and two 
.'iinall tumhlirg barrel.^i*. They arc pro¬ 
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vided with wire screen guards in front 
and also with individual cranes for 
handling the doors. The entire bat¬ 
tery is driven from one shaft which in 
turn is actuated by a 20-hor8epower 
Westinghouse motor. A dust arrester 
exhausts all the dust and dirt from 
the tumbling barrels while they are in 
motion. Two double grinding wheel 
slands driven by a IS-horscpowcr 
Westinghouse motor were supplied by 
tlie Bridgeport Safety Emery Wheel 
Co., Inc., Bridgeport, Conn. They 
arc located in one corner of the clean¬ 
ing room. The .small castings are car¬ 
ried into the cleaning room by wheel- 
harrows and lift trucks. After tum¬ 
bling in the barrels for a certain length 
nt time they arc taken out and the ne¬ 
cessary chipping done on two long 
benches which parallel each other near¬ 
ly the. full length of the room. These 
benches are equipped with a number 
of vises for holding the work. A 
drawer in the bench in the vicinity 
of each vise serves for holding the 
chi.sels, flies and other tools used by 
the men who work in this room. The 
castings from the cleaning room also 
are loaded on lift trucks and tran.sport- 
ed to the machine shop in the same 
manner as the large casting.^ previously 
mentioned. 

Flour Used for Binder 

In the second side bay arc the core- 
making and drying departments, the 
cupolas, blower, charging room and 
elevator, the mold drying ovens which 
are never used for that purpose, the 
locker and wash room, the pulley and 
hanger molding floor, and the brass 
.'shop. 

Michigan City sha^-p sand is used ex- 
clu.sively for all the cores. For the 
.smaller shapes and stock core.s it is 
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used in a practically pure state mixed 
with an oil binder, while in the larger 
cores a certain proportion of clay, dug 
on the company's property, is added in 
varying amounts of from 10 to 20 
per cent, depending on the bulk of 
the core and other governing factors. 
Flour is used for a binder in all the 
large cores. This is not the rich, 
sticky, glutinous flour used so com¬ 
monly in the foundries a few years 
ago, but still dour of a kind. In fact, 
it is a mooted question if this so- 
called inferior flour is not superior to 
the regular article for this particular 
purpose. It is true a larger quantity 
is required to bond a given amount of 
sand but this feature is ofTset by the 
fact that it burns out more readily 
and therefore offers less resistance to 
the natural contraction of the casting. 
This is an important factor in the pro¬ 
duction of long castings having only 
a light metal thickness. A core which 
is too stiff through using a strong 
binder interferes with the contraction 
.sufficiently to throw certain portions 
of the casting out of their calculated 
position. In extreme cases this will 
result in rupture of the casting at one 
or more points. Rods, bars and pieces 
of pipe arc used exclusively for re¬ 
inforcing the cores. The^custom prev¬ 
alent in the majority of shops of using 
cast iron core arbors is not prac¬ 
ticed here. 

Core Room Well Equipped 

The core room i.s spanned by a 
3-ton electric traveling crane made 
by the Whiting Foundry Equipment 
Co., Harvey, 111., and operated from 
the floor by a number of pendant 
controls similar to the crane on the 
side molding floor. The sand for the 
cores is mixed in a revolving machine 
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supplied by the Arcade Mfg. Co., Free¬ 
port, Ill. A similar machine is used 
for riddling the facing sand used by 
the molders. These machines are 
mounted on ^^heels and may be moved 
to any convenient location. A num¬ 
ber of hand-propelled trucks like these 
illustrated in Fig. 6 are used for trans¬ 
porting the large cores from the core 
room to the molding floor. . 

The two core ovens are situated 
side by side with a dividing wall be¬ 
tween. The fire places are located 
underneath at one end of a chamber 
which conducts the heat into the oven 
through a series of rectangular open¬ 
ings in the floor. Access is had to 
the firing chamber by a flight of steps 
leading down from an opening in the 
passage separating the end of the 
foundry building from the storage bins 
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and the stockpile. A round opening 
a short distance from the statrw^ 
and provided with a cover when not 
in use is the medium through tvhitll 
coke is dumped down into the chann^* 
ber in front of the firing doors. Eadl 
oven is 6 X 8 X 10 feet and capable 
of accommodating two of the S^eck 
cars. These cars may be either used 
singly or coupled together for supswrt- 
ing long cores. 

Two similar ovens are provided foi* 
drying molds in case such a contin¬ 
gency should arise. The fireplace for 
these ovens is inside the foundry build¬ 
ing. A wash, locker and toilet rooid 
is situated over these two ovens and 
is separated from the charging floor 
of the cupola by a brick wall. Ac-' 
cess is had to the room by a stairway 
situated between one of the ovens 
and the wall of the cupola room. A 
space between the ovens and the end 
of the building is utilized as a mold¬ 
ing floor for making small pulleys and 
shaft hangers. This class of castings 
is a fairly standard product and is 
made in considerable quantities on a 
pneumatic, jolt, pattern draw roll-over 
machine made by the Tabor Mfg. Cd., 
Philadelphia. 

Melting Faciiities Modcrit 

The floor back of the ovens, with 
the exception of the space taken up 
by the firing pit, is devoted to the 
manufacture of brass castings. Two 
pit furnaces of the ordinary coke 
fire, natural draft type are used for 
melting the brass. 

As may be seen from the illustration, 
•Fig. 1, the cupola noom is entirely 
enclosed by a brick wail the only 
openings in which are a door in front 
together with two openings for the 
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cupola spouts; and another door at 
the back communicating with the ele¬ 
vator. Two cupolas supplied by the 
Whiting Foundry Equipment Co., Har¬ 
vey, Ill., are used for melting the iron. 
The volume of work varies consider¬ 
ably so there is no regular sequence 
in using the cupolas. When the heat 
is heavy the large one is used and 
when the heat is light the iron is 
melted in the small cupola. The 
large cupola has a shell 72 inches 
in diameter and the small one 52 
inches. Each cupola is double lined 
up to the charging door. Therefore 
the large cupola has an inside diam- 
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into a large bin and the sand, facing, 
lime stone, etc. are unloaded into a 
row of covered concrete bins separat¬ 
ed from the end of the foundry build¬ 
ing by the width of a plank walk. 

The charge for the cupola is made 
up on a number of trucks and weighed 
on a Fairbanks platform scale .situat¬ 
ed in the plank walk in front of the. 
elevator door. No material is dumped 
on the charging floor. The iron and 
coke is transferred direct from the 
cars to the cupola. 

Several buildings are devoted to 
the storage of the immense stock of 
patterns which the company has ac- 


529 

the foundry. They are placed there 
a day or two before they are needed 
in the foundry and are returned after 
the molders are through with theflv 
pending their removal to the perma*, 
nent pattern storage. 

The molding flasks, both wood and 
iron, arc stored in a building, 60 x 132 
feet, separated from one side of thie 
foundry building by a wide concrete 
gangway. This building is of steel’ 
frame construction and is made with 
one side, two ends and a roof. The 
side nearest the foundry is open the^ 
full length which permits flasks to be 
placed in the building or removed 



cter of 54 inches and the small one 
34 inches. The charge for the small 
cupola consists of 1000 pounds of coke 
on the bed followed by alternate lay¬ 
ers of iron and coke in the ratio of 
1 to 8. The composition of the 
charge varies occasionally %ii account 
of the work in hand but a typical 
charge is made up of pig iron and 
scrap in the proportion of 1000 pounds 
of pig iron to 600 pounds of scrap. 
From one to three brands of pig iron 
are constantly used in varying pro- 
portion.s depending on the kind of 
work which has to be poured on any 
particular day. 

A spur from the Wabgsh jailroad 
runs through the yard and the mate¬ 
rial is unloaded directly from the cars. 
The pig iron is piled in neat and 
orderly rows. The coke is unloaded 


cumulated in the years it has been 
doing business. As has been stated, 
the*Defiance company does a great 
deal of special work but it also issues 
a catalog of over 700 different stand¬ 
ard machines. These machines go to 
all parts of the world and it is noth¬ 
ing uncommon for the company when 
engaged in preparing a new# issue of 
the catlog and preparing to eliminate 
some of the machines which have not 
figured on the order books for years to 
receive orders for some of the parts. 
The patterns are so arranged in the 
patterp storage and card indexed in 
the office that it is no trouble to find 
any given pattern at any time. A 
small building immediately in front of 
the main foundry door is utilized for 
storing the /tw patterns, that is the 
patterns t,hat are actually in use in 


from any point with a minimum of 
trouble. A number of monoraiU sup¬ 
porting Yale & Towne chain blocks 
span the building from side to »de 
and serve to handle the heavy flasks. 
The lift trucks are employed for con* 
veying the flasks to and from the 
foundry*. 


The American Foundry Equipment 
Co. having outgrown its sales and ex¬ 
ecutive ofliccs at 52 Vanderbilt avenue, 
,New York, has removed to a large 
suite in the Marlin-Rockwell building, 
.^66 Madison avenue. 


The Henry-Miller Foundry Co. re¬ 
cently changed its name to the Henry 
Furnace & Foundry Co. This com¬ 
pany operates plants at Cleveland, Me¬ 
dina, Chagrin Falls and Canton, O. 



How and Why in Brass Founding 


By Charles Vickers 


Heat Resisting Alloys to 
Meet Pressure Tests 

H'r arc havhuj diBicuIty in making 
castings for gasoline burners oiving to 
the fact that they tvill not withstand the 
pressure of SO pounds of compressed 
gasoline with which they are tested, 
The burner^works af o 7vhite heat, and 
we lose from 25 to 33 per cent of the 
casiiftgs we make. We have many dif¬ 
ferent methods of molding but have 
the best results with upright pouring, 
and heavy shrink balls as feeders. We 
have used both oil-fired and coke-fired 
furnaces in melting,, The coke-fired 
gave the best results. We pour the 
fneial hot and an alloy of copper 90 
per cent, tin 10 per cent, gives the bcu 
results. We have tried the following al¬ 
loys: (1) Copper, 70 per cent; tin, S 
per cent; lead, 2,50 per cent, and sine, 

1.50 per cent. (2) Copper, 84 per cent; 
tin, 14 per cent; sine, 2 per cent. 

The cores are made with rosin bin¬ 
der; we have tried other mixtures, but 
rosin appears to be the best. We would 
be grateful for any suggestions you 
may be able to offer. 

The following alloy is frequently ust<! 
for gasoline burners; Copper. 78.75 per 
cent; wnc, 15 per cent; lead, 3 per cent; 
tin, 3 per cent, and phosphor copper, 
025 per cent. A stronger alloy having 
a good reputation for withstanding pres¬ 
sures follows: Copper, 82 per cent; tin, 

7.50 per cent; lead, 5.50 per cent, and 
zinc, 5 per cent. None of the above 
alloys will work at a red heat, how¬ 
ever, as the metal will soften and crum¬ 
ble. For a red heat it will be neces¬ 
sary to use an aluminum bronze con¬ 
taining iron, but this alloy is difficult 
to cast so that it will withstand pres¬ 
sures. Nickel alloys work well at high 
temperatures, but also arc difficult to 
cast The following alloy is worth try¬ 
ing: Copper, 88 per cent; tin, 9 per 
cent; nickel, I per cent, and zinc. 2 
per cent Alloys of copper with less 
than 8 per cent tin are not good foi 
high temperatures. A low brass, such 
as copper, 90, and zinc, 10 per cent, 
withstands heat better than the bronzes, 
while an alloy of copper with 5 per 
cent nickel is better than the zinc 
alloys. It may be possible that the de¬ 
sign of the casting is faulty. If leak¬ 
ing persists at certain places, it would 
be advisable to smooth wax onto the 


pattern at the leaky points, thus thick- 
ening the walks, or rounding out the 
corners, then test a few heats of the 
improved patterns. As the molding, 
melting and coreniaking part of the 
process of making these castings appears 
good, we arc inclined to think the fault 
lies in the design of the castings and 
would suggest that all corners be well 
filleted and tlic parts most susceptible 
to leakage be increased in thickness. 

Mention is made of the castings be¬ 
ing worked at a white heat; at such 
a temperature the metal would melt 
and run like water, consequently wc 
will assume that it is meant the flame 
appears at a white heat; the metal it¬ 
self cannot be red hot. otherwise no 
copper alloy is suitable for the service. 
It will do no harm to add 2 per cent 
nickel to the copper, 90 jier cent, tin, 10 
per cent alloy, as it will have the eflPeci 
of closing the grain of the metal. 


Molding Sand Mixtures for 
Aluminum 

IVc are contemplating engaging in the 
manufacture of aluminum castings for 
vacuum sv^cepers, making around 200 
per day, and would like to learn all it is 
possible to know about this subject, ivith 
especial reference to molding and core 
sands, binders and mirturcs of metals. 

Molding sand of suitable quality can 
be supplied by any of the regular sup¬ 
ply houses. It must he open in texture 
and not too coarse in grain. Cores 
for vacuum cleaner castings must be 
soft and friable, otherwise the castings 
will crack in cooling. What is known 
as the mixture for shell cores will be 
satisfactory. This is made as follows: 
Old molding sand from the floor, 8 
shovclsfull; silica sand, 3^ shovels; 
new molding sand, 4 shovels; fine saw¬ 
dust, 1 shovel. Riddle this mixture 
through ^ ^^-inch riddle after mixing 
the same thoroughly. The binder con¬ 
sists of 1 quart niolas.ses previously 
mixed with the sawdust. The mixture 
must be thoroughly mixed, by milling 
and sieving. 

The most suitable alloy to use con¬ 
sists of copper 8 per cent, aluminum 
92 per cent. An oil or gas-fired fur¬ 
nace fitted with an iron melting pot 
is satisfactory for melting aluminum 
for the class of castings it is desired 
to make. 


Alloys Recommended for 
Bearing Metal 

IVe are experiencing difficulty with a 
highly leaded alloy. The lead appears 
to separate leaving spots on the finished 
surfaces of the casting. The metal is 
bought ready mixed in ingot form, and 
has the folloiving composition: Copper, 
72 pir cent: zinc. 0 per cent, and lead, 
19 per cent. 

The difiliciilly is due to llic alloy 
wliicii is not a practical mixture. The 
icnu'dy is to change the formula and 
obudn a mixture that can be cast in 
sand and produce castings free from the 
dilViciilty outlined. It is prc«iumed that 
the mixture is used for bearing pur¬ 
poses, otherwise, it would not coniain 
such a large amount of lead as you have 
mentioned. 

The following mixture is better 
and will quickly save its ,increased cost 
because the ra.slings will be good, in¬ 
stead of scrap. To make the mixture 
take 55j/i pounds of alloy containing 
copper, 72 per rent; zinc, 9 per cent, 
and lead, 19 per cent, and weigh 3(1 
pounds of copper, either scrap or ingot, 
place the copper in the bottom of the 
crucible, if the latter is used, or in 
the bottom of the furnace, if of the non- 
crucible kind, then place the 5Sjd pounds 
of alloy on top of the copper and melt, 
using a cover of charcoal. When the 
mixture is molten, add pounds lead 
and 5 pounds tin. This will produce an 
alloy of the following composition; 
Copper, 70 per rent; tin, S per cent; 
lead, 20 per cent, and zinc, 5 per cent. 
This is a very satisfactory bearing mix¬ 
ture. It can be used for any purpose 
the ingot metal was intended for and 
will give much better results. 

• •- 

Brass for Name Plates 

We have a number of name plates to 
make and would feel favored to re- 
ceive suitable mixtures, for both red 
metal and yellow brass eastings which 
may answer for this purpose. 

A good red metal for name plates is 
the following: Copper, 90 per cent; tin, 
6 per cent; zinc, 2.50 per cent, and lead, 
1.50 per cent. For a yellow mixture 
use, copper, 70 per cent; zinc, 25 per 
cent; lead, 3 per cent, and tin, 2 per 
cent. 






Electrical Melting of Alloys—IX 


Rapul Strides Made in the Development of Electric Brass 
Furnaces Have Introduced Changes in the Past Few 
Months—Statistical Study Presented 


H. W. OIIXBTT 


H ORMEK articles of thi.'i series have described the 
more prominent types of electric furnaces for melt¬ 
ing brass. It remains, before discussing questions 
of choosing a particular furnace for a particular 
job, of installation and of operation, to deal briefly with a 
few other furnaces and with some of the new'er developments 
on those already described. The moves in developing electric 
brass melting are made so rapidly now-a-days that it 
difficult to keep up with them all. An example of the trend 
in industry is furnished 
by two firms which 
formerly specialized in 
buying borings and siiiii 
lar scrap, briquetting 
them and selling the 
briquets. These com 
paiiies have had their 
business diminished in 
consequence of their 

PKJ. 1 — INSTALLATION OP 
DETItOIT ROCKING KURNAfK 
IN POLKING POSITION 




feasible. A new high-frequency generator of simple design 
has been tried with gratifying results. Even with the con¬ 
densers and oscillatory current that must be relied upon until 
the high frequency alternator is ready for use, rapid progress 
has been made, a J-phasc system having been developed by 
which the capacity of each condenser has been largely in¬ 
creased and hence the cost of the outfit per kilowatt de¬ 
creased. A 60-kilowatt nose-tilting furnace of 500 pounds 
capacity just built for melting silver, shows a pj^wer faetdr 













former cus 
tomers hav 
ing found it 
cheaper to handle 
their own scrap by elec¬ 
tric melting, and both are planning to install electric fur¬ 
naces and sell ingot metals. 

As to individual advances, taking these up in the order in 
which the furnaces have been dealt -with in this series of 
articles, it may be noted that the AJax-Northrup furnace, 
which has been taken over by the Ajax Electrothermic Corp., 
Trenton, N. J., has been developed so that high*-frequency 
furnaces of 100 kilowatts now are considered commercially 


KIG. 2—DETROIT ROCKING HIRNACM EQUIPPED PQE DiEM 
POirHING—FIIRNACK AT THE LEPT IN ttOCKINa POEIinMW, 

AT THE RIGHT. IN POURING POSITION 

of about 70 and i.s expected to melt sterling silver 
at 250 kilowatt hours per ton, since much smaller 
furnaces at the Philadelphia mint have been 
dling coinage silver at the • rate of 270 kilowatt 
hours per ton. The previously feared danger to 
life from the high voltage, high frequency current 
seems to be groundlc.ss, as recent tests indicate that 
the current used is not dangerous. Prospects look 
bright for the production of high-frequency current 
melting outfits at a cost no greater than that of other 
types of similar sizes, and, in the smaller sizes, say 20 
to 30 kilowatts, probably at a lower cost. That is, there 
is hope of ultimately extending electric furnace operation 
to the ^all shop with low production, since the Ajaxr 
North nip type is more suited to intermittent operation than 
other types. The General Electric Co.. Schenectady, N. Y., 
also is paying attention to the .small .shop, and is developing 
a 30 kilowatt crucible lift-out, single "phase furnace. This 
is planned for such work as that of metallurgical laboratories 
of manufacturing jewelers, and of such shops as have to melt 
snuill quantities of non ferrous metals in rooms where the 
use of a fuel-fired furnace is inadmissable. The crucible 
takes 25 pounds and the furnace is planned to make two 
heats an hour after it is hot. The heat is generated in a 
similar manner to that in the GeneraK Electric hearth fur¬ 
nace, being radiated and reflected to the crucible instead of to 
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fi hearth. 'J'lic power coiiMiiniitioii is 
being calculated at the rate of 1200 
kilowatt lio\irs ikt ton with tlic fiir- 
iiare hot. The furiiacL naturally is 
not one of ninth iiilcre.st to a i>lant 
with any appreeiable output of non- 
ferrous I^L■t^tl^, blit nia> be of inter 
e.st Mhere cleaiibne.S'. ;nul conveiiieiui 
are i>aramonnt in tin* melting ol small 
(Miaiitities of metal. 

A recent clevi lu|uiient in the rock¬ 
ing arc lyi>e furnace, that of a form 
adapted to direct ])ouring, was meii- 
tioiie<l in a firevious article, but de¬ 
tails were not then availai)le. Figs. 
] and 2 show' direct pouring Detroit 
Forking fiirnares in process of erec¬ 
tion. In this form the furnace while 
inching rests on an improved base, 
which now» is also used in the ladle- 
ponred forms, liaving sniiersedod the 


for the furnace of 18j^ toii.s per day. 

Another 1-ton furnace is claimed 
by the Users to give 6 tons per day 
at ahoiil 2iS0 kilowatt hours per ton 
in 10-hoiir o])eration on melting cab¬ 
baged wir<- and scrap copper into 
wire bar, and to produce metal of 
100 per cent conductivity, Mattheisen 
.scale, without the use of fluxes or 
deoxiders 'I hcse results, both as to 
power con.suiTiption and quality of 
product require expert operation. 

C.)f the furnaces not yet described, 
one is an indirect arc furnace in 
which llie fiiinace is kept in motion 
while operating thus falling into the 
same general clas^ as the Detroit, the 
American, and the Hooth tiirnaccs. 
This the Moore Rapid T.ectromelt 
furnace, .sold h> the IMttshurgh Fur- 
race Electric C'orp., Pittshurgh. Al- 


TABLE I 

Electric Furnaces for Nonferrous Melting 


Direct Arc Furnaces 


Make No 

L'ser 

Alloy 

Capacity 
Ions p( 1 
lie.il pel 
furiidcc 

K W 

ratiiiK Tot^l 
per K.W 

{uttl. 1 LC 

t 

Kematks 

llcroull 2 

p 

Dnvci Harris Co . Haiiihon, N. J. 

nick< 1 
a Hoy a 

2 

80(1 

1000 

Aulom.it icclrc- 
trodr control 

CjrerfViB- 1 
Ktclitll 

Hoskins Mfc C'o , Detroit 

nirkel 

alloys 

H 

300± 

300 

Automatic elec- 
irodr ronirol 

Snyder I 

MuikI MetAl Products Co , 
JLirnsoii, N J. 

Monel 

•■i 

100 

100 


Snyder 1 

Monel Metal ProiJurtsC'o , 
llurriboii, N. J 

Mo.ul 

2 

400ih 

400 


Snyder 1 

C hrubjltii- Company, 

Chic,i(ci>, III. 

Cobalt 
e hroiniiiiii 


(lU 

fiO 


Snydt-r 3 

IIjjmh''- Slfllilf Co . Kokomn. liij 

< cibdlr 

1 lirciniiiini 

u 

tiO 

240 


Snydri 2 

CliK.<fM Heal lll^■ Metal Co , 

Clin JKo, III 

lirariiu' 

hroii/.e 

1 

1')i) 

8n0 

Automatic (IcL- 
troik control 

Total 11 





3.500 



form shown in the photographs on 
page 41M of the jMay l.S issue. When 
pouring, the furnace is rocked for¬ 
ward till the bar in front engages 
the sockets in the front of the base 
and a lifting screw at the rear is 
swung into position so that it cn- 
r,age.s the rear hinge. The motor- 
actuated screw then rises, lifting the 
lurnacc bodily off the gears and roll- 
cis.'so that the furnace is supported 
and tilted like all nose-tilting or 
direct-pouring furnaces. The bar is 
located below the lowest position of 
♦ he spout (luring rocking and hence 
does not interfere -with the motion. 
Figs. 1 and 2 also show an overhead 
charging platform. 

Some recent data on rocking fur¬ 
nace performance in the 1-ton size, 
showed less than 210 kilowatt hours 
per ton on 24-hour operation with 
clean charges of 60-40 brass in roll¬ 
ing mill work, on a 50-ton run, made 
at a rate to give an average output 


tl’oiigh the furnace has been adver¬ 
tised for .some nionlhs, no detailed 
iIescrj]jtion lia> been gi\en out, even 
to prosiHTtivc users, and no commer¬ 
cial installations have been made, 
though one experimental furnace is 
sakl to have been constructed. The 
only approach to a description is the 
following, taken from advertisements 
of tlie furnace.* 

“Heat is transmitted to the charge 
by distributed radiation and reflection 
only. AiCS arc struck between the 
electrodes rather than against the 
charge. Segregation and volatiliza¬ 
tion are minimized. They use poly¬ 
phase or single-phase power.” 

Another rocking indirect arc fur- 
race recently has been described by 
Reardon,** which is said to have been 
thought of in December, 1913, but 

•MpUI Inil. Vol. 18. Feb.. 1920, Advt. p. 10. 

Eler. Worlil, Vol. 7S. April 24. 1920. Advt p. 98. 

««»eiirdon. W. J., Rlertrlc Meltlnic In an Oil 
Furnace, Metal Industry, Vd. 18. 1920. p. 207. 
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on which it is stated that no figures 
were available in >ilay, 1920. The 
idea is to insert electrodes in place 
cf the oil burners in a Schwartz fur- 
j’.acc. The bureau of mines converted 
a 100-pound Schw'artz furnace into an 
ilectric unit in this way in March, 
1913, and did not rock H while run¬ 
ning. 

Reardori*.s prc.scnt idea is to rock 
the furnace, hut on account of the 
location ol* the charging door and 
pouring spout, only about hall the 
lining can be washed by the metal, 
which w'ill lend lo give a short lining 
life in 'the unwashed tiortion. Rear¬ 
don .specifies 3(K) kilow'att.s, for a 1- 
lon furnace, the normal power input 
for electric brass furnaces of that 
c.'ip.icity, hut plains to use 220 volt.s, 
which the writer believes would give 
too long an arc for good re.sults. 
This makes the fifth modification of 
the moving indirect arc furnace to 
be designed for brass melting. 

While the possibility of utilizing olil 
.^•chvvartz furnace shells is interesting, 
the writer helimes it to he cheaper 
in the end to use an elci'tric furnace 
designed as an electric, furnace rather 
than a made-over oil furnace 

Harvey Modified Indirect Arc 

A sixth modification has ceiilly 
been patented by an JCnglisIi de¬ 
sign ct,* in which a furnace propor¬ 
tioned sonietliiiig like a pifit milk 
liottle with a rounded 'bottom, has its 
neck closed by a door carrying cither 
a solid resi-'tor, or electrodes between 
which an indirect arc is struck. The 
furnace chamber is tilted off the 
vertical, and ihcii rotated or rocked, 
the idea being to wash as much of 
the walls with the ■m^'tal as possible. 

'riie use of a solid resistor so suj)- 
I-orted seems impraetical to the writer, 
and arc. electrodes so inserted would 
be in a cramped po.sition. both as 
regards adjustnient from the outside 
and the location of the arc inside. 

Another furnace which has not 
been described in detail is not yet 
on the market. This unit, which is 
in full commercial operation on alloys 
ranging from yellow brass to pure 
copper, is ^the Bennett, which was 
developed at and for the Scovill Mfg. 
Co., Waterbiiry, Conn., after long 
and thorough experimental work on 
many other types of furnaces. Tn- 
.stead of being heralded with a flour¬ 
ish of trumpets before any furnaces 
were in commercial operation, this 
has been a mysiery furnace. The men 
who designed and developed the furnace 
have been unable to discuss it freely 
or to give out any data whatever on 
its performance, on account of the 

•Htfvty, L. C.. U. 8. Pit 1337839, Aprfl 80, 

1020. 
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company’s very strict policy ot secrecy. 

It has not yet been decided whether 
the furnace will be made available to 
other users, or kept solely for the 
Seovill Mfj(, Co. In the lt»rmer case, 
prospective users naturally will demand 
data by which it may be compared with 
the furnaces on the market, but unless 
and until that situation arise.s, the fur- 
race probably will remain behind a 
dark veil of secrecy, instead of in the 
spotlight. 

The only published information is 
that found in a recent patent,* and 
this, according to its invonior "does 
i.ot rover all the points, as many im¬ 
portant features arc still in the patent 
orticc, and pat<'nt applications on more 
features are still to be made” The 
patent is for a pnjecss, rather liuin a 
furnace, and obviously is not worded 
io impart any more informatiun than 
can be helped. 

However, the installation diinands 
tonsideration, because it is in commer¬ 
cial operation in a rolling mill of high 
standing. There arc .six 1-ton and one 
5-ton BeniieTt furnaces in opcr.nii»n at 
I be Seovill plant, the latter being the 
largest electric brass furnace yet I milt. 
M(>rcovcr, the principle used is a v.isily 
interesting one from the point •»! view 
of theory. 

Hriefly, the furnace closely resembles 
an ordinary d-phase Ileroult. direct-arc, 
steel furnace, which uses .RO to 7.^ \olls 
littwceii each electrode and tiie charge, 
which, as has been shown before, will 
not operate on alloys high in zinc wiih- 
out excessive metal loss. The main 
point of difference is that the Itemietl 
nirnacc is not run as an arc furnace 
but as a contact resistance furnace. 
'There usually is supposed to be a mini¬ 
mum voltage below which a true arc 
cannot Ik* struck, or held. Ncvcrlheles^, 
if a voltage bcIow" this minimum be im¬ 
pressed on a circuit in which there is 
a poor contact, current will flow and 
resistanre heating will be set up at 
the poor contact. It is possible in melt¬ 
ing yellow brass, that a little zinc 
\apor might be evolved at the poor 
contact and that current would then 
flow along, the vapor. This, however, 
would hardly explain the act^n of the 
furnace when melting copper. Accord¬ 
ing to the patent, the vohage between 
any one electrode and the charge should 
be from 18 to 20 on the 1-ton size, 
while on the 5-ton size, 32 to 40 volt.s 
may be used. 

This is quite analogous to electric 
furnace practice used abroad for melt¬ 
ing ferromanganese for making addi- 
, tions to steel. Manganese is fairly 
^ volatile, and somewhat the .same prob- 
lem arises as on alloys containing zinc. 

•Bennett, M. H., U. 8. Ptient, ISSrsos, April 
20, 1920. 
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Rddenhauser* discusses the question in 
considerable detail. He shows that the 
various ferromungauesc melting fur¬ 
naces used are iim at far lower volt¬ 
ages than in melting steel. On ferro¬ 
manganese the Heroiilt and Girod fur¬ 
naces arc run at around 45 volts and 
require a fliick slag to prevent volatili¬ 
zation, the Keller, at around 30 volts, 
requiring a thinner slag, and the 
Schcmmaiin and Hronn, at around 20 
\olts with only a trace of slag. 

Bennett emphasizes the necessity for 
keeping the voltage low, and for keep¬ 
ing the rate of power input dow'ii, so 
that the heat may be distributed through 



KJ(.. «- PATKNT OPFICK PHAVVINaS ILUISTRAT- 
INC! AXNOtlNlXl* FH^TURES UK THK 
ItKNNETT FL’UN.\CE 


the charge and not pile up near the 
tlccfrodc, both in order to avoid loo 
great local overheating.** 

He also .slipnlales that the arrange- 
ivent of the electrodes sin mid be such 
as to set up an electromagnetic field in 
the metal and produce slight circula¬ 
tion of the metal in order to get what 
stirring is possible, to a\oid l<)eal over¬ 
heating. This is similar to the Heroult 
furnace. 

Circulation Not Sufficintt 

As Hess*** points out, however, the 
circulation in the Heroult furnace is 
not suflicient to give proper mixing of 
sled without further stirring. 

According to the patent, the Bennett 
furnace takes 2500 amperes per elec¬ 
trode in the 1-ton size and 4200 in the 
5-ton. With the voltages given be¬ 
tween electrode and charge and with 

•Rodenhatiser, W.. Ferronangon als Peioijrdatlon 
Mtttel—191S, p. 26. 8c« also SehemniAnn, W., and 
Bronn, J. U. 8. Pat. 1056456. 

••Compare the author’s comments. Hie Foundry. 
Vol. 48. 1920. AprU 15, pp. 319. 320. and the 
me ot the DeNolljr Omminont feriD-maiicaiieae melt¬ 
ing fumtee on brifi, p. 830. 

•••Hess, H. L.. Electric fumaces as applied to 
ftecl-nehlng. Mecb. Kng.. Vol. 41. 1919, p. 245; 
Chem. Aliitr., Vol. 14. 1920, p. 18. 


the probable power factor, these figures, 
it: a 3-phase furnace, calculate to a 
power input of around 1.50 kilowatta 
in the 1-ton and 500 kilowatt.^ in the 
5-ton size. This is a lower rate of 
power input than is used in such fur¬ 
naces as the rocking type or the Gen¬ 
eral Klectric and is almost as low as 
in the Baily. The ratio of heat use¬ 
fully applied to that lost by radiation 
will therefore be low and the efficiency 
therefore not high. This condition is 
helped considerably by the fact that 
the heat is generated close to the charge. 
The furnace should have an efficiency 
above the Baily, and General Electric 
furnaces; of the same order as the 
Keiiiierfdt reverberatory, and direct arc 
and stationary indirect arc furnaces, 
and below that of the rocking arc or 
•ilie induction types The metal losses 
.MV said to bo low. The refractory life 
r.*iiiiioi bo e'ivimatcd. 

The furnace must be successful, or 
tho Seovill Mfg. Co. would not use it, 
and if it is ever put on the market, 
there W'ill bo still another electric brass 
fiirn;ice added to tho different types 
the bra.^^s molicr has to choose from. 

Tho furnace, as shown in the patent 
drawings, is illustrated in Fig. 4. The 
figure is highly diagrammatfe. The 
v^^itc^ doubts if the furnace has a flat 
roof, if the charging door is as small 
as is shown, or if the electrodes are 
I land-regulated from up in the air as 
shown. The object that looks like an 
I led rode ai the right does not carry 
]H)W'or, but merely serves to show the 
^ol^age lictweeii the three electrodes 
and tho bath, .so that the proper volt- 
i’go may be maintained, wihich is un- 
<l<}uhtodly done auiomatically in the 
I'dual fiirn.ace. 

So much tor the electric brass furnaces 
IP commercial ii.so and being developed 
tor that end. It has been shown that 
oloctric melting is commercial for 
nickel alloys, silver, copper, brass and 
bronze. Only one inipurt<int class of 
nonferrous alloys remains for which 
»loctric molting need be considered—the 
light aluminum alloys. 

Data on electric melting of alu¬ 
minum is about as scarce as that on' 
electric brass melting was three or four 
years ago, and it is necessary to con¬ 
sider it more from the point of view 
of theory than from present practice. 
According to data recently gathered by 
the bureau of mines* about 45,000 tons 
of light aluminum alloys are produced 
in the United State.-^ every year, around 
08 per cent of this being aluminum- 
copper alloys and only 12-3 per cent 
or 750 tons being ahiminum-zific, or 
aluminum-copper-zinc alloys. A single 
electric furnace, of around 1-ton capac- 

•Anderion. R. J., tMtlni Lonct In Alnainin 
Foundry Practlrc. balletln U. 8. bmra of bIim 
( soon to te published). 
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TABLE II 

Furnaces for Nonferrous Melting 

Moving Indirect Arc Furnaces 


Capacity K.W. 
tons per rating Total 
heat per per K.W. 


Makr No 

I'sPf 

Alloy 

furnace 

furnace 

Remarks 

Detroit 

rifckiiiK 

2 

Atuininum .Mfg* Ini . Decruir 

bras* and 
bronze 

1 

300 

GOO 


IK'iroii 

ruC/king 

2 

American Riii«liirig C orp , 
Marysville, Midi. 

hrasn and 
bronze 

' 

300 

GOU 


Detroit 

rockiHK 

2 

American Mangaiicse Bronze to , 
Ilolmcsburg, Pa. 

brass and 
bronze 

1 

300 

GOO 


Detroit 

rocking 

5 

C. B. Holm koiinJry to , IVlroll 

4 on brass 
and hpmzc 

1 on Al 

1 

300 

1500 


Detroit 

rocking 

2 

Round Brook Oilless Bearing Co , 
Bound Brook, N J. 

bronze 

Lj 

LID 

300 


Detroit , 
rocking 

• * 

Bridgeport Brass t'o , 

Hridgepciit, Conn. 

bronze 
and copper 

1 

.300 

300 


Detroit 

rucking 

4 

ChaM' Metal W -iks Co . 

Waterbiirj, 1 1 

brass 

I 

300 

1200 


Detroit 
rockiu; 

1 

Cleveland Bras* and t c.pper Roll 
iiig Mills, C'level.ind, O 

bras • 

1 

300 

300 


Detroii 

rocking 

4 

Detroit Ciippei and Bia** Rolling 
.Mills, Dei roil 

bia*A 

1 

300 

1200 

3 nosc-tilting 
fiirnacc'i 

l>iroi( 

locking 

1 

Ford Motor C<i . Detroit 

biass 

and bronze 

1 

.100 

300 


Detroit 

rucking 

J 

Foi J ciiid Situ, Doarhorii, .Mu li 

brait( 

and liMtiize 

1 

300 

300 


Detroit 

rijOking 

2 

(lenerul Aluiiiinnin and Brass \ftg 
Cu , IK'tioit 

brasa 

,iiid bri/iizr 

I 

:ioo 

fiOO 


Detroit 

rucking 

1 

(lencral American lank Car Ci>ip . 
1'. Uiicago, III 

brass 

and brnnz.e 

' Z 

150 

1.50 


Detroit 

rocking 

1 

Hills, Mr Ciuiii .1 ( o .L'liuago. Ill 

lMa^il 

and bronze 

h 

75 

75 


l!}etroit 

rocking 

1 

Lumen Bearing Co , Biilljlr\ N \ . 

brasH 

and bron'/e 

'z 

160 

l.>U 


Detroit 

rocking 

o 

Michigan Lubiicaior Lo., iX-troii 

brass 

and bmn/e 

1 

300 

GOO 


Detroit 

rocking 

4 

.Vlichigan Sinclring .ind Kcliniiig 
Co., l>eiruit, Mich 

bra** 

and bronze 

1 

.‘iOO 

1200 


Detroit 

locking 

2 

Mueller Metals C\>. Port Huron, 
Mich. 

bia 

1 

300 

GOO 


Detroit 

rocking 

1 

Oregon Brass Works, Portlaml, 
Oregon 

brass 

and bronze 

1 

300 

300 


Detroit 

rocking 

1 

Oregon Brans Work!*, Portland, 
Oregon 

brass 

and bronze 

'A 

130 

130 


Detroit 

rocking 

3* 

Parinh PihiI Co , Clexeland, O. 

brass 

and brunze 

1 

300 

900 

2 nnse.i tiling 
furnaces 

Detroit 

rocking 

1 

Rome W'ire Cu., Rome, N V. 

copper 

1 

300 

300 


Detroit 

rocking 

3 ShrrwiNKl Rras« Work*, Detroit 

60^ 

br,i!«s 

and bronze 

1 

300 

900 

13,800 



* One of these was formerly used ai the Dcnny-Kitie Co , which went out of business. 
^ 43-300 K.W ; 6-150 K.W., 2-75 K.W 


Among the users of lUwth* furnaces are the followiitK 

Leitclt Bros., Chicago H 

Dearborn Brass Co., Cedar Rapid*, Iowa H 

Muskegon Aluminum Foundry Co , Muskegon, Midi. 1| ton 

National Bronze and Aluminum Foundry, Cle\eland ^ ton 

Cleveland Brats Mfg. Co , Cleveland ii ton 

Fulton-Haywood Brass Works, South Bend, Ind. M ton 

Dallas City Foundry Co., Dallas City, III. H 

* The 7 furnaces above have been in operation for some time, ^olal of 20 furnaces had been shipped 

i une 1, and some of the others ha\e been put in operarioR. The names of the other purchasers 
ave not yet been given out. 

This makes the fi^th entry in the summary of totals read 




Capacity 





tons per 
heat per 

K.W. rating 

Total K.W. 

Make 

No 

furnace 

per furnace 

Booth 

8 

h 

73 

GOO 

20 


123 

2500 


4 

I 

180 

720 


3 

300 

900 

Totals 

36 



4720 

Make 

No. 

I'scr 

Capacity 

Total K.W. 

American 

1 

York*Hardware & Brass Co., 

1 York, Pa. Hton 

300 


ily, could melt all the zinc-containing 
aluminum alloys produced in the coun¬ 
try and not have to work much over 
10 hours a day to do it. 

Since it is otily the zinc-containing 
aluminum alloy.s in which there is any 
i:(>tcwoithy volatilization loss, it is 
I‘>iain that the situation in aluminum is 
diametrically opposed to that in brass. 
Oxidation lo.sscs do occur, and cori- 
sidcrahle ^ood' metal is entangled in, 
a lid skimmed niT with the dross, but 
the net loss of metal in melting the 
standard No. 12 alloy is probably only 
somewhere between 1 and 2 per cent. 
Moreover, tho^i- who have had the 
mo‘'l experience in electric melting of 
aluminum doubt that, with the same 
charge to start, an electric furnace will 
save enough metal over a well-operated 
Uicl-fired furnace to make much dif- 
fiTiMice on the cost sheets. 

The bulk of the atumiiiuni is melted 
(ither in iron pots or some type of 
ic verberatory furnace. Where it is 
si ill melted in graphite crucibles the 
pots have a relatively long life. 

lienee two ot the nutslaiidiiig ad 
vantages of electric bras.s mcltitii.;, rc' 
duction of metal losses and avoidance 
of high crucible costs, do not obtain in 
any marked degree in electric alii' 
iTiinum melting. Therefore, on alu¬ 
minum, electric melting must justify 
itself on the score of quality, case of 
Cf'iilrol, decreased labor cost, or lower 
cost of electric power than of fuel 
lequired. 

Quality Is Good 

As to quality, every one who has tried 
electric melting seems to agree that 
electrically melted aluminum is of good 
quality, and some .«eeni to feel that it 
is, or may be, superior. Perhaps l>e- 
cause of the good general reputation of 
the electric furnace on the score of 
quality in handling of other alloys, 
sc)me aluminum founders are hoping 
that the electric furnace may do away 
with cracks, draws, and porous cast¬ 
ings, or may at least eliminate the pos- 
siliility of these troubles originating in 
the melting of the metal, thus leaving 
only the ^thousand and one molding 
and core causes that may produce these 
evils. 

Some work has been done on test¬ 
ing the product for porosity in a scien¬ 
tific manner which indicates that the 
electric furnace offers possibilities, but 
even these tests often were discordant 
and contradictory. It can be said with 
considerable confidence that a reducing 
atmosphere is better for finishing steel 
and melting brass than an oxidizing 
atmosphere. However, in view of the 
oxidizing atmosphere over an iron pot 
furnace for aluminum, and the fact 
that such furnaces can produce good 
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TABLE II—(continued) 

Electric Furnaceo for Nonferrous Melting 

Stationary Indirect Arc Furnaces 


Make 

No. 

raiT 

Alloy 

Capacity 
tuns per 
heat per 
furnare 

K.W. 

rating 

furaace 

lota i 
K..VA 

1 

Remarks 

Renner- 

felt 

1 

Gcrline BraiiaFcmiuir> Company, 
Ralamaroo, Mich. 

brad*, 
brouie and 
monel 

W 

100 

100 


Renner- 

felt 

o 

Chicajso Be.irifig Metal Co , 
Chicacft). Ill- 

bear ins 
bronze 

1 

m 

000 


Renner- 

felt 

1 

U. S. Mint. Philadelphia, Pa. 

bronze 
and silver 


m 

150 

Automatic con¬ 
trol, nose-tilling 

Renner- 

fell 

' 

U S Mint, Philadelphia, Pa 

bronze 
and silver 

1 

300 

300 

Automatic con" 
trol, nose-1 ilting 

Renner 

felt 

' 

1!. S. Mint, San I'r.'inciitco, Cal 

bronze 
and silver 

14 


125 

Automatic con¬ 
trol. nose-tilting 

Renner- 

felt 

1 

Bausch Machine Totl C'>, 
SpringhflJ, Ma*js 

hardeners 
for aluminum 

100 

100 


Total 

7 





137.') 



and the speed of the centrifugal de¬ 
vice must each be just right. The 
control over the metal made possible 
by the furnace, and the fact that the 
furnace itself is automatically operated 
is considered to make good results 
more certain and easy than would be 
possible with a fuel-fired furnace. This 
iurnace has been in use over a year 
and a half without rclintng, the only 
dilTiciilty l)eing that the accretion of 
oxide in the hearth has cut down the 
hearth capacity. On account of the lov^ 
Touring temperature of aluminum com^ 
pared to brass or bronze, almost any 
type of electric brass furnace applied 
to aluminum should have little difiicttlty 
in maintaining the refractories. 

The General Electric Co. glso uses a 
larger furnace of the same type of 
about 800 pounds capacity, 150 kno-^ 
watts, for ordiTiar>^ aluminum casting 
work. It has also designed a large 


metal, and that in a leverberaiury type 
aluminum furnace the atmosphere ma> 
be made reducing, and that iliis type 
can also produce good metal, as well 
as bad, one is not justified, on present 
data, in jumping to a conclusion that 
an electric furnace need 1)C good for 
aluminum because it ma)- have a re 
during atmosphere. 1 

Neither on the score of theory nor 
of recorded foundry tests o£ electric 
aluminum iumaces can assimiption l)c 
iiiiide that any dehiiitc direct advantage 
arises from the electric furnace, save 
perhaps in the elimination of hard spots 
in the castings, due to iron scale from 
the iron pot, an advantage shared by 
fuel-hred hearth type furnaces as well. 

In case of control, there is a real 
advantage, because of the great effect 
diat the rate of solidification, i.e., the 
pouring temperature, has on aluminuin. 
Though it has never been satisfactorily 
explained, and hardly fully proved, 
there is a general idea that aluminum, 
cncc overheated, in either a reducing or 
oxidizing atmosphere, is thereby irre¬ 
parably injured, even though it be 
poured at the proper temperature. If 
this be so, then an electric furnace of 
a type not too sluggish in response 
to changes of power input, might be an 
advantage, and jts use should at any 
rate make careful pyrometric control 
of pouring temperatures easier. 

The General Electric Co. uses a small 
75 kilowatt furnace like its older type 
of electric brass furnace, holding some 
75 or 100 pounds of aluminum, to 
melt a nearly pure aluminum which 
must flow freely as it must run down 
through the slots in a motor rotor. 
This rotor casting is made in an in¬ 
genious centrifugal casting machine, 
and to secure the desired results, the 
temperature and fluidity of the metal 




TABLE III 




Electric Furnaces for Nonferrous Melting 

Reflected Heat Furnaces 

Capacity K.W. 
tons per rating 
heat per per Total 

Make 

No 

L'ser 

Alloy furnace 

furnace K.W. Remarks I 

Baily 

1 

Acheson Mfg. Co., Rankin, Pa. 

brass ^ 

and bronze 

105 

106 

Bail/ 

i 

Akron Bronze and Aluminum 

Co., Akron. (). 

brass H 

and bronze 

105 

105 

Bailv 

1 

Akron Bronze and Aluminum 

Co., Akron. 0. 

brass 

and bronze 

50 

50 

Bail> 

1 

American Hardware Curp., 

New Biitain, Conn. 

brass 

and bronze 

105 

105 

Bail) 

' 

Anaconda Copper Mining Co . 
Butte, Mom. 

brass ^ 

and bnmze 

105 

105 

Baily 

1 

Atlas Brass Works, Columbus, 0 

brats $4 

and bronze 

105 

105 

Baily 

2 

Buick Motor Car Co , Flint, 
.Mich. 

braai ^4 

and bronze 

105 

210 

Baily 

2 

Burlington Brass Wks., 
Burlington, Win 

brass ^ 

and bronze 

103 

210 

Baily 

O 

Capitol Brass Co , Detroit 

brass ^ 

and bronze 

105 

210 

Baily 

I 

Coppus Engiiiecruig and Equip¬ 
ment Co, Worcester, Mass. 

brass ^ 

and bronze 

lOS 

105 

Baily 

I 

Dayton Engineering Labs Co., 
Dayton, 0. 

Al 1/5 

105 

106 

Baily 

2 

Dayton Enginrcring Izibs , Co , 
Dayton, 0. 

brass ^ 

and bronze 

50 

100 

Baily 

1 

Deming Co., Salem, O. 

brass 

and bronze 

50 

50 

Baily 

.1 

Detroit Brass Wks., ^troit 

brass fa 

105 

315 

Baily 

1 

Drew Electric and Mfg. Co., 
Cleveland 

brass ^ 

and bronze 

105 

105 

Baily 

1 

Hays Mfg. Co., Eric, Pa. 

brass 

105 

105 

Baily 

1 

Kayltne Co., Cleveland, 0. 

brass H 

and bronze 

50 

50 

Baily 

1 

Kennedy V^lvr Co , Elmira, 

N. Y. 

brail H 

and bronze 

106 

105 

Baity 

1 

l.aiidcrs, Frary and Clark, 

New Britain, Conn. 

aluminum 1/10 

50 

50 

• 

Baily 

2 

Lumen Bearing Co., 

BufFato, N. Y. 

brass H 

and bronze 

105 

210 

Baily 

1 

Lnmen Bearing Co., 

Buffalo. N. Y. 

Lumen 

105 

105 
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TABLE 111 

— (continued) 



Electric Furnaces for Nonferrous Melting 



Reflected Heat Furnaces 




Make 

No. 

L'ser 

Capjtity 
Iona per 
heal per 
Alloy fiiniaie 

K W. 

latinj? 

per Total 
furnace K W 

Remarks 

Boiilv 

1 

Millfi Pantriiri^inp Macliiiir 
Cjiiton, 0 

hr.iss ^4 

and hron/e 

50 

SO 


B^ily 

4 

Mi(|)i>;an Smrltiin;; and 

Ri-tli||ilK Co , IX tinit 

bi.iss *4 

1(C) 

420 


Baily 

' 

A Y MclXiiiiitd Co. 

i>iihiK)iU‘, la 

brass ^4 

and bMi./e 

10.^ 

105 


Baity 

1 

VIcKc-nna Brais Wlt^ , 

BittsliurKli, Pa. 

brass *4 

arid broiwc 

105 

105 


Bully 

' 

.VlfKriim Bra<s , 

J*itt4lii)iKli. Pa 

brass ,'4 

and broti/e 

.1(1 

50 


B.nly ;i 

.M(Kac Kobfrlt Co , IX'troit 

biass ^*4 

and br('nr.c 

105 

.315 


Buil> 

2 

Nolle Brass Co , Si'rinRfii.ld, O. 

litabs S 4 

and br<jii/i- 

105 

210 


Baity 

I 

Orr Metals t..i . lais AnKil<-‘S, 

Calif 

brass '^4 

and bronrt 

105 

10.5 



’ 

Penhcrlhv Injertor Co , 

IViioil 

brass ^4 

and bicifizc. 

10.5 

105 


llaitv 

1 

Recent Brass Worki, 

M:ir>!)\ille, 0. 

bra«s 3^' 

and bronze 

105 

105 


Baity 

1 

Riimlli' .Mfc Co , 

MiltViiiikee, W'ls. 

brass > j 

and bronze 

75 

75 


Baily 

6 

Staiidard Sanilary .Mfy. Co , 
laniibvillr, K> 

brass ^4 

and broii/c 

105 

525 


Baity 

1 

S 11 'I'lioiiison .Vlfy. Co , 

Dayton,O 

br.i«s ,'4 

and bronze 

50 

50 


Hally 

1 

L'liioii Metals MIk Co , 

St Paul, Minn 

br.iss - 14 

and bfon'ze 

105 

10.5 


H.iil> 

1 

Cnioii Sirceii Platf Co , 
Fiu'libuiy. Mass 

bra«s ^ j 

.iiid broM/r 

75 

75 


Hally 

!♦ 

C S Copper Produers Co , 
CU'Vi'laiiJ, i) 

br.i5*j *4 

103 

105 

1 !' ' il' ini; 

Baity 

1 

r. S Navy \ ard. 

WaGliinKton. D C. 

br.i‘s “4 

.iiid bronze 

105 

11)0 


Baity 

■ 

WrMiiipliiiiisc KlcLiriL .Hid 

Mlg Co , E PiMsluirKli. P.i. 

brass I 4 

and bioirze 

50 

50 


baity 

•2 

West Va Mrlal PiodiKls Co , 

I'air moil t, W' Va 





Baity 

\* 

II S. Copper Prodiiits 1.0 . 
Cleveland, C). 

bl.l!9 ’ 4 ' 

103 

105 

lll)bC-llllllI^’ 

Baity 

\ 

S. Navy Yard, W'.isliiiiKton, 

I) C. 

brnrs *4 

iiinl bronze 

10.1 

105 


Baity 

1 

I'lica V.ilsr and tijitiiir 

Vtu-a. N. Y. 

brass '14 

and brotive 

105 

105 


baity 

1 

WesiinKliousr Kin trie and Mfy 
Co . K PitlsburKli, Pa 

brabs '4 

,tnd bton/e 

50 

.10 


Baily 

2 

West \ a., Mrlal f^ioiliKls C'o , 
Kairmunt, \V. \ a. 

br.ihs •'•4 

and bron/i 

105 

21U 

nose-lilt irifi 

Bally 

1 

While and Bros , 

Philadelphia 

brass 

and bron/c 

105 

105 



06** 




5950 


General 1 

KIvviTit Co. 

(•rnrral l.leLttic Co , 
Selieiieciady, N. Y. 

alunVniiim 1/2U 

75 

75 


General 1 

Electric Co. 

(ieneral Electric Co., 
Scliciicctady, N. Y. 

aluminum 2f5 

0 

150 

160 


General 1 

Electric Co. 

General Fleetric C\», 
S^liMicclady, N. V 

brass 

and bronze 

400 

400 


General 1 

Electric Co. 

Ohio Brass Co., 

Maiisheid, O. 

brasR 

and bronze 

400 

400 


General 1 

Electric Co. 

G. S. Copper Pioducts Co , 
CTevcUiid 

brass 1}4 

and bronze 

400 

400 


General 1 
Electric Co- 

G. S. Navy Yard, 

Washinfiton 

brass Gi 

and bronze 

400 

400 


‘ 


s 



1826 


* Furnace toon to be moved to Pariih-Pool Co., Cleveland, 

49—106 K.W.; 3—76 K.W.; 10—60 K.W.; about 50 of these were already installed June 1. 

2 of these not yet installed. 


fiirnacc of the same general type, hold¬ 
ing several ions which it hopes to try 
out experimcntully. The design calls 
ior a long, rather narrow hearth with 
a weir or a dividing wall with a hole 
in ii, about half way up, between the 
two parts of the hearth. Metal is to be 
charged at the back, melted, and clean 
ineial, free from dross floating on top, 
cr from foreign particles heavier than 
the metal, is to run through into the 
fine part. The rate of melting in the 
uar part of the hearth and of super¬ 
heating to pouring temperature in the 
foie pan may be regulated by changing 
the ])ositioii of the electrodes abnig the 
irtiiit or rear, to generate more or less 
power as lUsircd. This scheme offers 
s(»mo possibilities, but they must be 
tried out before their value is certain. 

'rile (jeiieral Electric Co. is building 
still aiiotlier type of electric aluminum 
Inrnace to l>c fiicd at the P^itt.sfield, 
?vlass, plant 'Phis is a rectangular 
tilting ttirnacc, like a long box, the 
In-arth occiipuiig the lower part, the 
beating element being strips of nickcl- 
chrnmiiim resistance ribbon, such as is 
iisfd in the heat-treating furnaces for 
gini-forgingv.* The heating element is 
placed not <inly in the roof proper but 
also on tlio sides, above the hearth. 
Such .1 resistor will not stand opera¬ 
tion at icrnperaliiies suflicient to melt 
lirass, but it may handle aliiniinum at 
a rrpair cost that will not be pro¬ 
hibitive. One factor leading the (ieii- 
iYi\\ Electric Co. to luiild this type was 
lx il( sire to secure comparative data on 
the I’ffect f)f the oxidizing atmosphere 
this furnace will have against that of 
the I educing atmosphere in the arc- 
lesistaiicc type used both for brass and 
aluminuin. 

The ticneral Electric arc-resistance 
furnaces for use on alumimim are the 
same a.s for brass, except that the trans- 
lornier capacity and power input are 
loW'cr for the same size shell, than on 
bra.ss They give the following table, 
lor different sizes: 



Hearth 

Nominal lbs. 

Approx. 


capacity 

melt Hi 

kilowatt 

ilnwatta 

IhK. 

per hour 

hours per ton 



On boalii of 24 hour upenitlon, 



1. e., after furnace » fully hot 

100 

300 

2.50 

600 

150 

a 800 

500 

525 

200 

1000 

7r»o 

500 

300 

1400 

1200 

500 


One Daily standard l.SO kilowatt fur¬ 
nace is operating regularly on No. 12 
aluminum at the plant of the Dayton 
Engineering Laboratories Co., Dayton, 
0. A test run on the furnace showed 
an output of about V/2 tons per day 
ill SYj hours actual melting, plus 1 hour 
preheating the furnace or seven to 
eight heats of 425 pounds each. The 
average power ron.sumption ran from 
625 to 675 kilowatt hours per ton. The 

•Johnson, L. F.. How tlw power home tide the 
forge, Iron Trade Review, 1919. p. 122S. 
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average power input was only 80 kilo¬ 
watts. Twenty-four-hour operation fig¬ 
ures cannot he extrapolate$l from the 
data as reported. The users are well 
satisfied with the operation. 

At the plant of Landers, Frary and 
Clark, New Llrilain, Conn., one of the 
50 kilowatt rectangular Baily furnaces 
was operated for about two months 
before it was taken out on account of 
trouble in maintaining the resistor 
trough. It later was replaced l»y the 
round type of the same make. This 
furnace, melting 0 hours per day and 
being “ preheated 4 hours gave on 150- 
poiind heats, gave an output of 1/2 ton 
per day, at 850 kilowatt hours per ton. 
The net metal loss was about 0.7 per 
cent. 

One of the 1.50 kilowatt Baily fur- 
races was tried out some years ago 
bv the Aliiniiniim Co. of America for 
making ingot Irom pig alnmiiuim, but 
was not kept in service, bring criii- 
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TABLE V 


Electric Furnaces for Nonferrous Melting 




Contact Resistance Furnaces 

Capacity K.W. 
tons per ratinff 
heat per per 

Tola! 

Miikc 

No 

t'sfl 

Alloy 

furnace furnace 

K.W. 

itenneu 

A 

ScAivill NUk. C’o.. Waifrlniry, Coun 

bra HR 

Copper 

1 ISO 

900 

llennt'M 

7 

Scovill M/k. Cu , W'at<‘ibiiry, Conn. hraxs iiud 

topper 

Crucible Furnaces 

5 500 

500 

1400 

Pl»l\v 

1 

W A. RorcT’* I.id , NiJRara ImUi. 

‘liver 

about (>5 i.bs 40 

10 

Ajj\ 

Noiilirup 

1 

ILilkOi ,iiul C'li , Ifii , 

N J 

pLiiiiiiin 

SO 

20 

■Njax 

Nonhrup 

1 

1 R WoihI and Sons 

New Viific Cit> 

>'.old 

20 ? 

20 

A>j.\ 

Nbltluiip 

2 

r S .Vliiir, PliibLjcIplii.i 

RolJ and 
Sliver 

ahoiil 7.*> l.hy 0 

10 

AiST 

Ni)rilirup 


r S Mini, Pfiiladi'l|>lii.i 

RolJ and 
liilver 

• 

about IBOKbiv. 16 

S2 

Aj4X 

NmhIuiip 

(filtin^l 

1 

S 

Handy and H.union . 

HridKei'oi l. 

Hilvei 

601) I.bh 60 

60 

H8 


TABLE IV 

Electric Furnaces for Nonferrous Melting 

Vertical Ring Induction Furnaces 

tons pri l.ltllK 




• 

beat per 

pti 

I'.ilai 

NLikr Nw 

I'-ii I 

Alloy 

fiim.iLi 

iiiin.it f 

K W. 

AiJX-\V>.irt 

.*} 

Aj.ix-.\li't.il C'ti, Philadrlpiru 

yellow bra si 


:tij 

»•) 

Ajax-Wyart 

32^ 

\iTic*riiaij Br.iHi Co , Wateiburv, t-ciim 

yellow 

•a 

fiO 


A|a*-\V>'att 

24^+ 

.\niiiii'.iii Brass C’u., ToiitiiKlfin, Omn 

yellow' lii.(»s 


CD 

1440 

Aja'i-Wyaii 

21 

\nieiiiaii Brasu C’o , K-cnohlu, Wii. 

yellow lirass 

'a 

60 

^440 

AjaK VV>alL 

1 

Atiiorican flardware t'-i , 

New Britain. Oniii 

\( Mow .illd 
led 

'n 

•to 

:io 

Ajax-Wyart 

6 

H.'iltiiiiore Tube ('o.. Bahimoie. Md 

vell.iw brats 

‘j 

bO 

360 

Ajax-Wyatl 

24 

RndRi'piMt Brass Oi , Hridyepori, 

Conn 

j'ellovv l)i.if'J 

’a 

60 

1440 

Aj.ix Wyatt 

21**^ 

HriJjfeport Br,'i\S (.■» , BridReport, 

Ginn 

yellow brass 

?4 

S') 

ir>S() 

Ajax-Wyait 

1 

liuick Motor Car Co , Flint, NTIeli. 

ytllow bras-. 


00 

60 

Aiax-W'yjti 

31**** 

Chaif KollinR Mill Co , 

W'arorbury, Conn 

yclliiw' br.iM 

‘j 

bO 

IM60 

Aj.ax-W'y<(tt 

1 

(ieneral Kleanc Co, 

Schenectady, N Y. 

yellow bra;!* 


60 

60 

Ajax-W'yatt 

A 

National Conduit and Cable Co , 
HafetinRS, N Y. 

yellow br.iis 

>3 

60 

.360 

Ajax-W^ait 

1 

Raritan Copper Works, Raritan, N J. 

yellow brats 

h 

60 

60 

Ajax-Wyatl 

1 

Uaiiih-Poial Co., Cleveland. O 

yellow brass 

>1 

60 

60 

Ajax-Wyatt 


Rome Itrasx and Copper Co , 

Rome, N. V. 

yellow htass 


60 

60 

Ajax-W’yatt 

1 

SloviII Mf^Lo., Waterbiiry, Conn. 

yellow' br.us 


• 60 

60 

Ajax-Wyatt 


Sr iniford RnlliuR Mills Co , 

Stamford, Ct 

yellow brass 

‘a 

60 

GO 

• 

Ajax-Wyait 

1 

W. A. Clark Wire Co., Bay way, N. J. 

yellow brass 

hi 

60 

00 

Aiax-Wyait 

0 

West Va Metal Products Co , 
Fairmont, W. Va. 

yellow brass 

•a 

60 

360 

Ajax-W'> att 

1 L'. S, Navy Yard, WasbiiiKtun, D. C. 

Ts7««** 

yellow brass 


60 

00 

11520 


* Includinir lA not tnsialled but planned for. 

** Not yet installed but planned lor. 

*** Only one of these is yet installed. The 20 planned for is approximatr 
Only one of these is yet installed. , 

Only BS of these arc yci installed. 

Horizontal Ring Induction Furnaces 
1 Hoskins Mfg. Cn., Detroit nickel alloys ^ 100 100 


^ukMT(I too small for that type work. 

A l»ig 3t)0 kilowatt tapping type 
Il.iilv lurnace later was installed at 
I be plant of the United States Alu- 
mimim Co., Massena, N. Y. This has 
Imou drsrribcil by Miller.* It had two 
^Haight resistors, one on each side of 
ilir htarili, and held 3 to 4 tons of 
ainniimiiii. In this furnace, according 

lo the Users,** under best conditions a 4 d 
uMHimions opcraiioii the production 

was about 1 ton per hour at slightly 
iMidvr ^00 kilowatt hours per ton. Tlie 
inrnacc primarily was installed for 
making alloys high in zinc, and on 
such service it showed a notable de- 
I lease in mct.'il loss over fuel-fired 
ri'verbcratory furnaces. However, on 
the regular run of aluminum there was 
no decrease m metal loss. The resistor 
troughs have liecn a source of trouble, 
failing frequently, and the high heat 
capacity of ihe furnace makes it less 
cllicicnt on intermittent operation, the 
power consumption averaging some 700 
kilowatt hours per ton on the furnace 
as actuall}' operated over a period of 
lime. 

As a con.scquencc of the high pow^r 
consumption the use of the furnace has 
1 ecu practically given up, and its own¬ 
ers contemplate changing it over to an 
annealing furnace, since such furnaces 
give satisfactory results at the lower 
operating temperatures used in atineal- 
ing. 

it should he mentioned that a 105- 
kilo watt Baily furnace long has been 
in satisfactory operation at the Lumen 
Bearing Co., Buffalo, on an ^alloy of 

*MIUrr. D. D. The reineltltig of alillnloun pli( 
In the flertrle fumare, rhem. and Met. Eng., VoL 
19. IBIS. p. 251. 

•*Vail. A. E.. personal communication, Jan. 21. 
1020. 
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approxinialcly 85 per cent zinc, 10 
per cent copper, 5 per cent aluminum, 
which is poured at about 700 degrees 
Cent. The furnace gives about 55(X) 
pounds per 10-hour melting day, using 
a!>otit 660 kilowatt hours in the day¬ 
time and 330 at night to keep the fur¬ 
nace hot, !>., about 360 kilowatt hours 
per Ion cm this low-melting alloy. 

A few isolated heats of aluminum 
have been made in Snyder direct arc 
liiniaces, hut no dat.i <»f coM'^tviiiencc 


Springhcld, Mass. No real tests of 
stationary indirect arc furnaces on alu¬ 
minum alloys themselves arc on record. 
However, on the basis of some small 
test runs in the 50 kilowatt furnace, 
made l>y starting w'ilh the furnace at 
ihc temperature luscd for making hard¬ 
eners, and therefore well above alu¬ 
minum temperatures, it was calculated 
that in a 1-ton furnace 310 kilowatt 
hours would be re<inired, presumably 
cm 24-honr operation. These figures 


TABLE VI 


Furnaces for Nonferrous Melting 

Totals by Types 


• 

Type 

Make 

Approx. No 
actually 
iiislallcd 
June 

Approx. No. 

actually 
iristiillcd for 
copper, hrasa 
and hroir/e 

Total No 
inchidiiig those 
being installed 
and on 
order June 1 

Total 
capacity 
of all 
ner heat 
Ion*i 

T*.tal 
No. for 
copper, 
brass and 
bronac 

Total 
K.W.H. 
uf .ill 

Direct 

Arc 

Heron It 

Snyder 

(Jreavcs-Liclirll 

11 

2 

11 

7 >ii 

2 

;i500 

Stationary 

Indirect 

Arc 

Reitnerfclt 

7 


7 

44 

ij 

1375 

Moviiii; 

Indirect 

Arc 


40 

39 

00 

46 

49 

13R00 

MovinR 

Indirect 

.^rc 

Routli 

10 (eitl 

1 10 (eht) 

33 

9 

1.3 

4720 

Moving 

Indirect 

Arc 

Amciica:i 

1 

1 

I 

4 

1 

300 

Reflected 

heat 

Daily 

50 

47 

05 

114 

57 

.3950 

Reflected 

heat 

General !■ lecinc 

4 

4 

« 

or more 

.-Vi 

4 

1825 

Induction 

Vertical 

Ring 

.Aiaa 

Wyatt 

oa 

93 

1K7 

704 

1S7 

11520 

Horusontal 

Ring Induct. Hoskins 

1 

0 

I 

'8 

0 

100 

Contact 

Resistance 

Bennett 

7 

7 

7 

11 

7 

1400 

Crucible' 

Ajai- 

Northrup and 
Baily 

7 

0 

S under *2 

0 

1K8 

Ni-Cr 
Resistor _ 
for aluminum 

(.*eneral 

Electric 

0 

0 

1 

’ N (est) 

0 

100 (rn) 



2:11 

209 

379 

196^4 

346 

44858 


appear to have been kept, and none 
arc available. If the direct arc fur¬ 
nace will produce a satisfactory quality 
of metal, without undue gas absorption 
in the overheated metal under the arc, 

; such a furnace should work well, since 
the common aluminum alloys, outside 
of the zinc-containing alloys, arc rela- 
t lively nonvolatile, and direct arc fur¬ 
naces arc uscftil for such alloys. This 
question should be investigated, and 
I the bureau of mines hopes to study it. 

The Renncrfelt indirect arc furnace 
in a small 50 kilowatt size was used 
S' in making up the hardeners used by the 
[ Acieral Co. of America, but not in 
I melting ihe aluminum alloy itself, before 
tliat firm went out of business. Similar 
hardeners now arc handled in a similar 
furnace, but of 100 kilowatt capacity 
^ at the Bausch Machine Tool Co., 


later were revised to 350, but neither 
figure is based on adequate test. 

One of the standard Detroit rocking 
furnaces rated at 300 kilowatts was 
given a thinner lining tlian for use on 
biass, the melting chamber being 49 
inches diameter • by 41 inches, the fur- 
race thus lined holding 1700 pounds 
of aliimii<ktim, and tested at the C. 11. 
Ilohn Foundry Co,, Detroit. The power 
input was raised to 325-375 kilowatts, 
and on about 60 ions of No. 12 the 
actual molting time averaged about t 
hour, 10 minutes per heat, correspond¬ 
ing to an output of about 5 tons per 
lO-hour* day, at about 475 kilowatt hours 
per toil. The 24-hour melting rate 
would approach 375 kUowatt hours per 
ton. The net metal loss averaged about 
0.85 per cent, running about 0.45 per 
cent on American ingot, scrap No. 12 
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«nd gates, and up to 1.3 per cent on 
some French ingot that appeared to 
contain some noiimetallic impurities 
that weighed in as metal, though it is 
also possible that there was in this 
case some formation of aluminum car- 
bMe due to piling the charge too close 
to the arc in the runs on French metal 
which were made first. The product 
Irom both the French and American 
:retal was of satisfactory quality. The 
hiriiacc is used for making up the 
eiippcr-ahiminum hardener, as well as 
lor No. 12 alloy. 

The Ajax-Wyatt induction furnace 
has not been tried on aluminum. 

It w'ill be noted that all the data on 
iiliiminum shows a high power con¬ 
sumption per ton of metal compared to 
that required by the same funiacc on 
brass. The figures range on 10-hour 
fipcratioii from 850 kilowatt hours per 
Ion in the 50-kilowatt Baily on 150- 
poutul heats through 6.50 kilowatt hours 
per Ion in the 105-kilowatt Baily on 
425-pound heats, to 475 kilowatt hours 
per ton in the 375 kilowatt Detroit on 
1700-pontid heats. The 24-hour opera¬ 
tion figures for the 3 to 4-ton Daily 
tapping furnace and for the 1000 to 
1400-ponnd General ICIectric furnaces, 
are 500 kilowatt hours per ton, under 
best coiidititMis. Roughly, a given size 
and type of furnace requires at least 
.50 per cent more power per ton to heat 
aiuminnm to 700 degrees Cent, than it 
dors yellow brass to 1050 degrees Cent. 

Ill fact, theory calls for the expendi¬ 
ture of about tw'ice as much energy, 
since, averaging the available data, 100 
per cent melting efficiency calls for 
al)out 1.50 kilowatt hours per ton for 
yillow brass,'!' and about 300 kilowatt 
hours per ton for No. 12 aluminum. 

In fucl-fircd furnace.^, the difference 
in fuel consumption is not so marked 
htcaiise such furnaces operate at a 
higher efficiency the lower the temper¬ 
ature, so that a given fuel-fired fur¬ 
nace probably can produce a ton of 
ahiminum with not much more fuel 
than it would u.se on yellow brass. 

Without the savings in metal losses 
end in crucibles shown in brass melt¬ 
ing, without definite proof of improved 
quality of i.netal, the value of electric 
furnaces for aluminum depends pri¬ 
marily on whether or not an aluminum 
mclter can pay around $7 to 10 or 
more per ton, depending on the cost of 
rower and the size and type of electric 
furnace chosen, for electric power to 
melt his metal, plus the interest and 
depreciation charges per ton on an ex- 


Compira RichBrdi, J. W., Elsetrk ?vwtf Be- 
<iuJrcd to Melt Metsli, Tniif. An. IkiN Founder*! 
Aral.. Vol. 4. 1910, p. 99; CUmcr, <L H.. end 
Horlng. C., The Bloetrle Fivnici tor Bim Melt- 
tnR. Tnm. An. Imt MeUb, VoL 6, 1919, pi 
101; Hmen, C. A., Deeirte Melting of nid 

Rnn, Thuis. Am. Iiwt. Metoli,- Vol. 6. 1919/ p. 
119. Alio unpublUbed date non Bridieport Bnn 
Compenr. 
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pensive furnace which will give only 
a small output, compared to brass, of 
the light metal, aluminum, and still 
beat his present fuel costs. 

The various electric furnaces for 
melting nonferrOus metals now in use 
and being developed have been de¬ 
scribed, though many early ones that 
fell by the wayside, through whose fail¬ 
ure much has been learned, have not 
been included. It is of interest to see 
bow many iurnaccs, and of what types, 
are amotig the live ones in the United 
States, and the accompanying tables, 
which include only tliosc fiiriiacos that 
can fairly be said to be in artnal opera¬ 
tion or which arc on dclinile order or 
definitely planned for by the manage¬ 
ment of a plant and are so reported 
by the plant, therefore has been pre¬ 
pared. Smelting rather than melting 
turnaces, of which there are a few on 
iionferrous work, to say nothing of the 
electrolytic cells used in the prodiieiion 
of aluminum, are not included. 

The tables show that on June 1, 1020, 
there were actually installed ami regu¬ 
larly operating about 210 electric brass 
furnaces and some 20 other iionferrous 
electric funiaces, taking a total of over 
,M),000 kilowatts, i.c., equivalent to about 
a third the total generating capacity of 
the famous Connor’s creek generating 
station of the Detroit Edison Co. 

Around 170 more furnaces were on 
order or dehuitely planned, and while 
adverse business conditions may post¬ 
pone some of the installations, espe¬ 
cially the large installations of Ajax- 
Wyatt furnaces contemplated by three 
rolling mill firms, yet most of these 
are expected to go in eventually. If 
one cared to add to the total by in¬ 
cluding small furnaees used intermit¬ 
tently for laboratory work, those for 
demonstration purpo.ses, and the vari- 
rus experimental furnaces under more 
or less active development, he might 
state that in 1920, non ferrous alloys 
probably will be melted in about 400 
difTiTeiit electric furnaces. The natural 
growth of electric brass melting may 
ically bring it to that figure. 

It is quite certain that the end of 
1920 will see in commercial operation 
more electric brass fiirnac^ in the 
United States than electric steel fur¬ 
naces. By that time the power used in 
electric brass melting will be well over 
10 per cent of the electric power used 
by the city of Detroit, and the foundry- 
men of the United States will have 
invested around $2,500,000 in electric 
brass furnaces. 

When all these furnaces are in oper¬ 
ation, they may be expected to use 
roughly 100^000,000 kilowatt hours per 
• year, which will cost, roughly $1,000,000. 
They should produce roughly 250.000 
to J33,Q00 tons of metal, or say a 
third to a half of the total amount 
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melted. All these calculations depend 
on whether the furnaces are run 24 
hours a day or only eight to 10 hours, 
and on many other factors, but they 
serve at least to show the order of 
magnitude. 


With 50 per cent more turnaces in 
actual operation than its nearest com¬ 
petitor and being scheduled to make up'^ 
.SO per cent of the total numlicr of all 
furnaces installed, the Ajax-Wyatt fur¬ 
nace leads in numbers, and may be 
fairly said to have revolutionized melt¬ 
ing methods in the wrought brass in¬ 


dustry. The Detroit rocking fumice 
leads in total kilowatts connected, and 
in output as well, though^ as mosjt of 
that type operate but 10 hours while 
the Ajax-Wyatt operates 24, the latter 
closely approaches the Detroit in out¬ 


put now, and will surpass*it when all 
the Ajaxes planned for are in opera¬ 
tion. The Baily furnace is second in 
numbers and is dose in connected kilo¬ 
watts to the present actually installed 
Ajaxes, but in total production is be¬ 
hind the Detroit and the Ajax. The 
Booth furnace is climbing steadily. 


TABLE VII 


Furnaces for Nonferrous Melting 

Other Electric Brass and Aluminum Furnaces being Developed 


Name 

Type 

Inventor or Developer 

f olry 

Kenncrfelt 

Koverbcraiory 

Vertical Ring Induction 

Reflected 

Heat 

C' B Foley^-Bristol Brass Co.. Bristol, Conn. 
H. A. UeFiies—Hamilton and Hansel, Inc., 
Park Row Building, N. Y. City. 

l'hom>on 

Moving, zig-zag solid resistor 

John Thomson, 203 Broadway, N. V. City. 

Indusiiial 

Not known, .1-phaso ^rlf 
regulating phase 

Industrial hiectric Furnace Co., 03 W. lack- 
sun Blvd , Chicago, 111. 

Moore 

Mu\ ing indirect Arc 

Pittsbiirgli Kleciric Furnace Corp.t Uornn 
Bank Bldg , Pittsburgh, Pa. 

Rcardnn 

Moving indirect Arc (converter 
open flame oil furnace) 

\V. j. Reardon, Aluminum Manufacturers, 
Inc , Detroit, Mkh. 

(icnrral hlrctrir 
t-'o. 

Nickcl-chromium resistor furnace 
for aluininuni 

K 1 CuHlna. General F.lectric Co., Schenec¬ 
tady, N. Y. 

StassBiio-Pctinot 

Stationary Indirect Arc 

N. Peiinoi, U. S. Ferro Alloyi C^rp., 3Q E. 
42nd St. N.Y. City. 


Total different lypeH or makcN of rlertiir furnacea for non* 
ferrous metal in commercial use in the United States .. . 14 

Total uiher types or makes lirinK developed . . . . K 

Total disiinc.1 types or makes sufrgcBtcd or tried for non- 
ferrous melting, over ... .•. 80 


Furnaces Sold to Foreign Countries by United States Makers 


Make 

Firm 

Location 

Alloys Melted 

Ileroull 

Hiram Walker Metal 

PriKiucts Co. 

Walkerville, Out, Canada 

Nickel alloys 

Greavcs-Kuhell 

Ciovernment Mint 

Japan 

Bronze and silver 

(Electric Furnace Con¬ 
struction Co, Phila.) 

LachfzcciFiU 

Dijon, France 

Non-ferrous 

Baily 

1 j. .Anisinck Corp. 

.Mexico City, Mexico 

Brass and broa» 
<2-100 X.W.each 
furnaces) 

Baily 

Dominion Steel Products Co. 

Brantford, Ont., Canada 

Brass and bronze 
(00 K.W.) 

Daily 

Mitsui and Co. 

Japan 

Bra SB and bronze 
(106 R.W.) 

Baily 

Allen and Everett 

Birmingham, Eng. 

Brass and bronze 
(105 K.W.) 

Detroit 

Kurakawa Mining Co. 

Japan 

Brass and broniie 
(75 K.W.> 

Detroit 

Kobe Steel Co. . 

Japan 

Brass and bronze 
(106 K.W.) 

Detroit 

Mitsubishi Co. 

l-pan 

Brail and bronze 
(75 K.W.) 

Detroit 

Schneider & Co., 

Creusui, France 

Brau and bronze 
(105 K-W.) 


Total noiiferrous electric furnaLCS of United States make sold for use in other 
couniiies. 12 


Number plants in U S. employing or ha\inK ordered electric furnaces for 
Iionferrous melting .118 

Number of plants lu U. S. employing 2 or more electric funiaccii for nonfer- 
rouB melting. 40 

Number plants in U. S. employing 2 or more different types or makes of elec¬ 
tric furnace for commerciagnoiiferrous melting. 10 

Approiimatc number of iionfe'rous elcctiic furnaces made abroad and used 
abroad, mostly Rennerfelti—about. 3U 
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Expanding Foreign Service 

^•1^0 PR(.)\inE larger and belter facilities of a 
M (r\ pcniiancnt character for the growing re- 
^ J quirenuMits of our Eiiroi)eau division, the 

Ivondoii oiticc of Thk FOUNDRY will be 
moved on July 1 from 16 Regent street to 2-4 
( axtun Jlou.'se, Westminster. London, S. W. 1. Cor- 
rr>*])(Hulcnce for our European office should be ad- 
dresscfl lo Caxton House hereafter, together with 
that for the affiliated publications of The Pcntoii 
Lhiblishiiig (-0., which include the Daily Iron Trade 
and Metal Market Report, The Iron Trade Reinezv, 
Marine Rcvicu\ Poiecr Boating and Abrasive Industry. 

As a result of this change, greatly improved facil¬ 
ities will he jirovided for transacting all of tho Euro- 
pean business of Tme FouNDkv. Caxton House, 
wliioh is one of tlie leading modern oftice buildings 
ill l.ciiidon, is located in the heart of the Westminster 
iron, steel, marine and engineering district. It is 
within a block of the head(tuartors of the British Iron 
and Steel institute, Institution of Mcehanical Engi¬ 
neers, Iiistitniion of Civil Engineers, Institute of 
Metals, ole. Within a short distance also are located 
the houses of parliniiieiit, British government offiees, 
and the oniees of many of the largest iron, steel, 
shijihiiilding and engineering linns in (ircal Britain, 
t')giMiicr with the luiropeaii olVices of many large 
American iron, sleel and inaeliiiiery corporations. 

Anit‘ric:m business men traveling to England are 
cordially invited to make their head(|uarters at our 
London oliices. During the coming summer season 
special facilities will be available for taking care of 
mail, which may he addresse<l in care of our Juiro- 
pean headquarters. (ither arrangements are being 
made lo look after the reiiuirements of business 
visitors and we hope this will he considered as a 
personal invitation liy any of our readers, friends 
i)V ad\eriiscrs who may be going abroad. 


What Is Good Coke 

g l.THOUCiTI coke is one of the most essen¬ 
tial items entering into casting production, 
foundrymen generally have given it little 
consideration from a tc'chnica! standpoint. 
Of course, the practical foundry man knows in his 
own case which of the available products gives the 
best results, hut does be know whether it would be 
possible to improve on his favorite fuel or whether 
some new coke would not give still better re.sults in 
his cupola ? The question of foundry coke, considered 
from the manufacturing end has been treated in the 
literature of the past few years, but there has been 
a marked absence of anything of a scientific nature 
describing the coke whiclv should be used in tho 
foundry to produce the best results. So far, practically 
all that has been done in this connection has been 
fostered by the coke producers themselves. Of course, 
a wide range of size and coiTiposition in coke may 
be possible without materially aflfecting the results 
in the cupola, but if this is so, it should be known 
and tested by the foundry man and not left to the coke 
producer. In a paper appearing in this issue, the 
author, who is engineer for a coke company, shows 
something of what is being done to improve the na¬ 
ture and quality of foundry coke, but he is frank to 
admit that he does not know just what will produce 
the best results in the foundry. Undoubtedly, thought 
should be given to this question for coke companies 
have shown themselves eager in the past to assist. 
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Trade Outlook in the Foundry Indiisii^ ? 


G )KE scarcity will become more acute during 
the late summer, fall and winter. This is 

the composite expression of opinion voiced 
both by producers and large users of this 
fuel. At present the foundrymaii who is receiving 
50 per cent of his contract allotment of coke is 
favored. With a continuing and aggravated car 
.'shortage, 50 per cent is an outside estimate of the 
cars available for coke shipment, and road delay*! 
enroute still continue in many sections. Therefore, 
that foundry which is receiving one-half of its 
normal requirements is fortunate. 

The acute scarcity which impends 

has driven coke prices steadily u])- 

Market la ward. Spot foundry coke is quoted 

Wild • at $15 to $17 ovens, and some has 

been sold at above $20 a ton. July 1, 
wliich marks the terniiiialion of the 
first half contracts for coke finds few stable agree¬ 
ments for last half di'livery. Users, in general, share 
with producers a reluctance to enter into coiuiacts 
co\ering the entire six months, A number of sales 
liave been made 

for last half coke, - 

based upon a sli<l- ^ ^ ^ 

ing scale vvliicli in Prices of Raw Mai 

turn rests upon corrected 

advancing coal - , „„ 

. " 2 Fotmdiy. Valley . 111.00 

prices. At a sea- x<». 2 siuMiiein. hiimiugiiam.. lu.ootn 42.00 

vinn vvlipn nrdi- y®- Foihidry, rhloauo. 44 00 to 00 

son until, orui No. 2 Foundry. IMilladclpM* ... 4S.00to4a.10 

narilvi foundries h.'hU‘, Vaiiey . 44.6 oio4j.oo 

WOUlcI be setlllt .Malio-nWe, Buffalo . 46.25 

as to price and Coki 

delivery for the (nuinllsviUe foundry coke. TS.OOtoUOO 

fall and winter fftundry coke. 12.00 to 12.50 

and w’lien a re- ■— ---—.. 

serve again.st win¬ 
ter traffic delays would be well established, little activity 
is noted. AV'hile shops in general have been able to 
maintain a day-to-day .supjjly of fuel, no surplus i.s 
to be had. Anxiety regarding siqiplics of iron and 
coke, has led foundrymen to neglect sand, in some 
instances. Preferential distrilniition of cars, has not 
taken int6 account the cs.scntial character of molding 
sand. Consequently traffic committees representing 


Market la 

Wiia - 


garding the cost factor, a longer melting ratio mu^ ^ 
obtain if gray-iron castings production is not " 
suffer a severe contraction. Where 4 to 1 charges 
have been used, 8 to 1 or even 10 or 12 to I should 
be adopted if the clar.s of work handled will permit 
this conservation. Those who are receiving coke 
shipped within the past 30 or 60 days rq^ort a great * , 
deterioration in quality. The ash content which 
normally does not exceed 0 per cent ha.s mounted to 
12 to 14 per cent. Suli)hnr i.s high, and the amount . 
of breeze and fine material is immeasurably increased. 
I'lie reason for these shortcomings in the fuel is 
directly traceable to the car shortage. The former 
72-hour by-product coke is i>ractically unknown at 
t)rebeut. When cars are available, the oven.s arc 
pushed at from 40 to .SO hours after they arc'charged, 
ill order that the tracks may he cleared and new cars 
placed as quickly as they lieconie available. On the 
other hand, when 110 cars are available, the eokc lime 
must necessarily he extended, as only a small amount 
of storage .space is available. Tlii.s produces an 
inferior quality of c(4ve which is easily broken down 

in handling. Bee- 

- hive producers 

e . .r although faced 

^riali for Foundry Use different prob- 

TO JUME 25 Iiam- 

lU'ttiy melllrtjt steol, VhIIcj .$2rj 00 to 2(1.00 IKTcd by sllOrt- 

Heavy meltlnfi alM. Plllsbii i'h.. a.l.jO to 2«.(m age of Cars JU a 

Heavy ini'llinK alcel, I'hlrano... 23.00 to 2-*. .*>« ciniUnr J w r p ** 

Stow pt-ite. ciiii'iiao . 11.50 It) a2-i« Similar uegiet.. 

No 1 faHl, Clilc}u:o. 4l.OOto41.V) Althoillfh fcW 

No J mt. Fhlla.1eU>liiA . :{7 00 ro:{9 00 , 

No, 1 rnsl, Kirniliitthani . 30.00 lo 33.00 CatlCCllallOn.S liaVC 

r,ir wheek Iron. PittsburKli_ 3S.0(i to .30 OO r^pplirprl ra 

Car whf^la. Iwn. (Mjiro .to 36 00 rtccivcu, A 

KHilToad miilleable. ('hiiMv;i>. 2H.7j to 20 26 marked slaCKCll- 

Awleultural niiilleatile, Chlp.jRrt.. 2H.50 to 20 00 dcmaiul 

- for gray iron 

ca5ling.s is noted. 

Tills condition i.s not taken to indicate the 
approach of over production, but rather a temjiorary 
lull induced by transportation diriiciiUies experienced 
hy the large users of ca.slings. Many foundries con¬ 
tinue to have (lilViculty in shipping their ffuisheitl 
]n*ofhici, through inability to secure cars, although 
when once- loaded, transportation to destination i.s 
fairly satisfactory. 


Prices of Raw Materials for Foundry Use 



CORRECTED 

TO JUNE 25 


Iron 


Scrap 


\«. 2 Fotmdiy. Valley . 

fdl.OO 

Heavy meltlojc steel, Vnlley_ 

.$2.-) 00 to 2(1.00 

No. 2 SiUMlicin, hlirniugliani. 

4U.00 tn 42.00 

Heavy melting uleel. Plllsbii i'h. 

. to 26.00 

^'o. 2 Foiltidry, I'hloaRo. 

44 00 to 15 01 ) 

Heavy mi'llinp steel, i'hlraKO,. 

23.00 to 23 jO 

No. 2 Fniiiidry, IMilladclplila .. 

45.60 to 4fl.1U 

Stow pl.'ite. Clili'Rito . 

. 31.50 to 32 Ml 

Valley . 

. 44.60 to 4 j.0() 

No 1 vaat, Chleiu:o. 

41.00 to 41 .50 

Malleable. CblraRO . 

43.60 

No J east, FhlladeUiliii . 

. ;{7 00 to;i9 00 

.Mallc.'ible, Buffalo . 

46.25 

No. 1 east. KirraliiRhani . 

. 30.00(0 33.00 



r,ir ubeel.'i. Iron. Pittsburyli... 

. 34.00 tn .30 (to 

Coki 


Car wheclrt, Iron, CIiUjiro. . .. 

. .3r)..50 to 36 00 

('nimvllsville roundry coke. 

. rs.ootouoo 

KHilrwad miilleable. ('biiMv;i>.... 

. 2.S.75to29 25 

Wise county foundry coke. 

. 12.00 to 12.50 

ARileultiiral miilleable, ('ble.jRiv. 

. 26.5(1 tn 20 00 


foundries in .some of the larger ceiitor.s are acting to 
secure shipment on at least a small reserve of .‘'and 
before the winter. 

Many foundries at present are mclt- 
^ ing with a low ratio of coke to iron 
Conaervation established in the days when coke 
Imufirative ^ aud when a few^ 

^ hundred weight of fuel per charge 

made little impression upon the per 
pound cost of castings. ‘With increasing coke prices, 
the same ratio I'las bciem maintained, many regarding 
the extra cost as a premium on insurance against 
dull iron. The problem now has passed beyond a 
matter of unit cost of castings. Coke production is 
decreasing week by week. Scanty supplies of cars 
in which to ship from the ovens have been still 
further restricted through a recent order of the 
interstate commerce commission which provides that 
coal cars must be used exclusively for coal, and 
.may not l>e reloaded with coke at the ovens. This 
will, further restrict coke output. Therefore, disre- 


Curtailment of building activities, 
due to high prices, has lessened the 
Costs Block demand for plumbing goods and 
Construction domestic castings. Cast iron 

pijie also, is not active, due to the 
inability of municipalities to finance 
new undertakings. The production schedules of 
passenger automobile manufacturers has been slight¬ 
ly abridged. It is hoped that the output may not 
fall below 65 per cent of the early 1920 estimates, 
but a cut of at least 35 [ytr cent is expected. Tractor 
and truck building companies have not been obliged 
to curtail their programs, although at present some 
difficulty is experienced in securing materials. Prices 
of nonferrous metals based on New York quotations 
follow: Copper, 17.62>ic to 17.75c; lead, 8.S0c; tin, 
low: Copper, 17.62j4c tp 17.75c; lead, 8.50^ tin, 
46.25c to 46.S0c; antimony, 7.50c to 7.62j4c; alu¬ 
minum, No. 12 alloy, producers’ price, 32.00c and 
open market, 31.00c. Zinc is quoted at 7.40c to 
7.45c, St. I.ouiis. 












Comings and Goings of Foundrymen 


AMES A. (iXLIJGAN, ‘.alL’s 
aj^cnt lor Pirowii 

& Co, Cliicai^o, for tiu* ]ja>t 
IJ years, lia*s be* n a]i]»ointed 
sales iTian.»|,rcr and assistant to Vice 
President C. 1). Caldwell of the Hv- 
iVoducts C'oke at Chica^;o. 'I'he 

oale of coke by I'ickands, llruwii & 
Co., wliicli has been in Iii> ehar^;e, 
has been a--sumed by 1C S. Dntton, 
manager of sales ior all dei)artmenls. 
I'. I.. Schnlze h.is been a()|)oiiited 

assistant sales agent for the coke de- 
partmeiit* Mr. (ialligan’s e\i)erieiice 
of 12 years in selling the output of 
the we'.teni coke plants has given 
him wide insight into the lirudnelion 
and distrilmlion of eoke, a tact rec¬ 
ognized when he w.is apjiointed in 
April, Ibis, as disiriel rcpresentati> e 
in charge of coke distribution in the 
^fiddle VV'est iindi r the L'nileil S{ate> 
fuel admiiiisiratioii. lii ihis position he 
allocated the output nf all plants in In¬ 
diana. Illinois, Wiscrnisin and Missouri. 
Mr. Galligaii is a native of Milwaukee 
and is 4.^ years of age lie began 

his bn‘=iiiess career .it It) \ears as a 
stenograj)lier and in lSb‘) uitered the 
emplo\nniit of the I'.dwaid \\ Mlis 
(*o., Milwaukee. Two vears later 
was made nianager of the h'li/aheth 
Mining Co. in the I'.lack Hills, which 
was owned by Mr. Allis. In lb02 
he joined the stall of the \llis 

Chalmers Co. Milwaukee, ,id\ancing 
to assistant gem ral inirchasiiig agent. 
In loop he became s.ilesman for I’ick- 
amls, i’rown & t'o., in their Mil¬ 

waukee oftici-. being transferied to 
their I hicago olVice two \eais later 
to have charge ot coke sales. 

G. W. Price, formerly superihtend- 
ent of the gray iron and steel found¬ 
ries of the Eenoir City Car Works. 
Lenoir City, Tenn., has been appointed 
superintendent of the giay iron and 
steel foundries operated by the Annis¬ 
ton Steel Co., Anniston, Ala. 

C. D. Gilpin now is works man¬ 
ager of the Detroit plants of the 
Aluminum Manufactures, Inc. Cleve¬ 
land. He has been with the company 
about eight years, conimonoiiig as 
timekeeper. 

Jame.s Anderson recently assistant 
foundry foreman of the Morgan Engi¬ 
neering Co., Alliance, O., has been 
made assistant superintendent for the 
Edgdwater Steel Corp., Oakinont, Pa. 

W. E. Warner, who for a number 
of years has been associated witli 
the Lumen Bearing Co., Buffalo, has 


been made superintendent ot the 
new plant of that comipaiiy at Youngs¬ 
town, (). 

C. S. Siebert recently has been ap¬ 
pointed district .sales manager in Cin- 
ciiiniali for the Iron Trade Products 
Co.. Pittsburgh. 

T. E. Malone, J. S. McCormick Co., 
Pittsburgh, has re.sunied his duties 
with this company after an absence 
of .several months owing to ill health. 

G. A. Weisgerber has been promot¬ 
ed to the position of purchasing agent 
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of Stanley (i. h'lagg Si Co.. IMiiladcl- 
phia, to succeed J. M. Mather, who 
ieceiiil> resigned liis position eng.'ige 
ill <ilher iiclixiiies. 

Edward C. Waldvogel, who for thi' 
past four years has been general 
manager in charge of sales and ad¬ 
vertising for the Yale & Townc Mfg. 
Co., has been elected on the directorate 
of that organization. 

E. ^I. William.s, who recently re¬ 
signed as a colonel from the United 
States army, has been appointed man¬ 
ager of service and inspection depart¬ 
ments of the V^'llley Mould & Iron 
Corp., Sharpcsvillc, Pa. 

Fred Thornley, director and works 
manager, W. Thornley & Sons, Ltd., 
Sydney. Australia, is visiting this coun¬ 
try to purchase equipment and supplies 
for his company's newly completed 
foundry. Mr. Thornley, until Aug. 1, 


will be located at the Highland Court 
Hotel Hartford, Conn. 

K. F. Stone recently has resigned 
his position with the Medicine Hat 
Pump & Brass Co. to become found¬ 
ry foreman for the Coppus Engineer¬ 
ing Co.. Worcester, Mass., manufactur¬ 
er of steam turbines. 

Alton N. Bates, vice president and 
general manager of the Erie Foundry 
Co., Erie, Pa., will return shortly 
from an extensive trip to England, 
France and Italy. He has been abroad 
for the past three months in the in¬ 
terest of his concern. 

A. K. Stirling Blackwood recently 
resigned his position as vice president, 
general manager and director of the 
Union Steel Casting Co., Boston. Mr. 
Blackwood has organized a company 
to make steel castings utilizing a new 
type of melting furnace. 

George P. Mills, formerly electrical 
sales engineer for the (ieneral Electric 
Co.. IMiiladelphia, has been placed 
in charge of a department estab¬ 
lished to develop electrical heating 
furnaces for indu.strial use, by the 
Electric Furnace Construction Co., 
Philadelphia. 

Willard A. Case recently has been 
elected treasurer succeeding John B. 
Milliken, who resigned his office as 
treasurer of the Yale & Towne Mfg. 
Co.. Stamford, Conn. Mr. Case re¬ 
cently has been advisory engineer to 
the Audit Co., New York, which spe¬ 
cializes in problems of operating man¬ 
agement and accounting. 

J. M. .Mather has resigned as pur- 
cha.sing agent of Stancly G. Flagg 
& Co., Philadelphia and Pottstown, 
Pa., to become connected with the 
purchasing departments of the Central 
Foundry Co., 90 West street, New 
York, which also handles the sales 
of the pig iron output of the Central 

Foundry Co.'s southern furnaces. 

1 - 

Keith A. Wood, Malden, Mass., 
formerly New England district man- 
of electric industrial tractors, has been 
appointed manager of the electric 
truck division of the Cowan Truck 
Co., Holyoke, Mass. I. T. Hughes, 
who has represented the Cowan Truck 
Co. in New York state, has been pro¬ 
moted to sales manager of the hand 
truck division. 

Allan F. Goodhue recently has 
been elected vice president in charge 
of sales for the* Chicago Pneumatic 
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Tool Co., Chicago. Since May I. 
1919, Mr. Goodhue has been manag¬ 
ing director of the company’s Eng¬ 
lish subsidiary, the Consolidated 
Pnewmaiic Tool Co., London, and 
also director of European sales for 
the Chicago company. Mr. Goodhue 
formerly was with the Midvale Steel 
Co. and Midvale Steel & Ordnance 
Co. in ]'.hiladelphia, Chicago and Jlofi- 
ton. During the war he was assist¬ 
ant manager of the steel and raw 
material section, production division, 
of the Emergency Fleet Corp. 

R. A. Sleicher, formerly vice presi¬ 
dent of the Edward A. Cassidy Co., 
New York, and prior to his affiliation 
with that corporation, vice president 
of the Troy Foundry & Machine Co., 
Troy, N. Y., has been appointed gen¬ 
eral manager of the Standard Process 
Steel Corp., Phillipsburg, N. J. The 
manufacture of steel castings at this 
plant has been discontinued and the 
entire facilities of the shop now are 
devoted to the production of both 
light and heavy gray iron castings. 
Equipment also is provided for ma¬ 
chining the castings produced. A 
farge number of molding machines now 
arc being installed for the production 
of light work. 

Hold Joint Meeting 

At the invitation of the Connecti¬ 
cut Foniidry men's associaMon, the 
New England Foundrymeii’s associ¬ 
ation met -with it in joint session 
at Hotel Garde, Hartford, Conn., ro- 
eontly. The former as.sociation is 
less than a year old and the 
joint meeting therefore is the fir.st 
of its kind. ]. E. Stickler, president 
of the Connecticut association opened 
the session with a welcome to the 
members of the. larger organization. 
He gave a brief description of the 
work and scope of the Connecticut 
association. The New England associ¬ 
ation is purely a social affair and the 
Connecticut foundrymen feeling a 
need for some combined effort to 
meet the many problems which arise 
in their industry, organized the Con¬ 
necticut Foundrymen’s association in 
June, 3919. The meetings of^his ah- 
sociation are conducted as open forum.s 
for the discussions of any topics per¬ 
tinent to the business of manufac¬ 
turing castings. Interest in the new 
association is active and over 80 per 
cent of the membership has been 
present at every meeting throughotil 
the past year. Mr. Stickler said he 
felt that similar associations should 
be formed in Massachusetts and Rhode 
Island and that the three should be 
affiliated and co-ordinated in a revised 
New England Foundrymen’s associ¬ 
ation. The principal paper of the 
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evening was that of Thomas Kelly, 
manager of the Hartford County 
Manufacturers association. He des¬ 
cribed the association’s work and told 
of the healthy condition of manufac¬ 
turing plants throughout the Hartford 
district. Clifford Lovell, of Walker- 
Pratt Manufacturing Co. and vice- 
president of the New England Found¬ 
rymen’s association spoke in behalf 
of the president and of the associ¬ 
ation m«‘:mbers and thanked the Con¬ 
necticut foundrymen for their hospi¬ 
tality. Other speakers were Robert 
E. Newcomb, former president of the 
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New England Foundrymen’s associ¬ 
ation and F. H. F'arnsworth, of the 
AfcLagon lumiidry Co. New Haven, 
Conn, 

PittHburgfa Foundryiiitm 
Observe Field Day 

Combined with the annual outing 
and ladies* day of the Pittsburgh 
Foundrymen’s association held at The 
Pines, Monday, June 21, was the in¬ 
stallation of officers for the 1920-1921 
term. A series of athletic events added 
to the gaiety of the occasion and the 
annual baseball contest between the 
foundrymen and supplymen w:ft de¬ 
cided in favor of the former. 

"Co-operation” was the subject of a 
forceful and instructive address de¬ 
livered by George D. Mcllvainc, of 
Pittsburgh. He directed attention to 
the co-operative spirit among busi¬ 
ness men engendered by the prosecu¬ 
tion of the war and pointed out the 
need for legislation that will per¬ 
mit the continuation of such co-opera¬ 
tive effort without danger of violating 
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existing statutes governing combinationK* 

The following officers were installed: 
President, A. J. Hartman, United 
Engineering & Foundry Co.; vice 
president, F. H. Clay, Allegheny Steel 
Co.; treasurer. William J. Brant and 
secretary, Bayard Phillips, Phillips &; 
McLaren Co. 

The executive committee for the en¬ 
suing year are; A. M. Fulton; Johti 
Field, Union Steel Casting Co.; John 
W. Gray. Fort Pitt Steel Casting Co.; 
J. S. McCormick, J. S. McCormick Co.^ 
and H. P. Spilkor, Sterret-Thomas 
Foundry Co. Foundry fund trustees 
are W. J. Hrant; C. IT. Gale, Penn¬ 
sylvania Malleable Co. and J. Lloyd 
l.'hler, Union Steel Casting Co. 

The following committee- was in 
charge of the outing; A. C. JDobson. 
Carborundum Co.; G. A. Bauman, 
Jones Laughlin Steel Co.; C. L. 
Kirk. Kirk .Supply Co. and L. W. 
Mesta, Mosla Machine Co. 

I . - 

I Obituary I 

Allan S. Bixby, manager of the In¬ 
dianapolis plant of the National Mal¬ 
leable Castings Co., Cleveland, and 
prominent in the malleable castings 
industry, died at his home in Indian¬ 
apolis, June 12, aged 50 years. The 
immediate cause of death w’as menin¬ 
gitis which had followed .an attack 
of bronchial pneumonia extending over 
several weeks. Mr. Bixby was born 
in Philadelphia in 1870 and was grad-" 
uated from the Rose Polytechnic insti¬ 
tute in 1892. He immediately became 
connected with the Ewart Mfg. Co., 
of Indianapolis, now known as the 
Link-Belt Co. 

He eventually became superintendent 
of the Ewart company. In 1902 he 
became associated with the National 
Malleable Castings Co., as superin¬ 
tendent pf the Indianapolis plant, and 
in July, 1916, was made manager, 
which position he occupied at the 
time of his death. Mr. Bixby was a 
member of the Indianapolis chamber 
of commerce and several Indianapolis 
clubs. For some years he was s 
member of the industries committee 
of the Indianapolis chamber of com 
merce. 

Whitfield P. Prc.csingcr, New York, 
vice jprosident, Chicago Pneumatic 
Tool Co., Chicago, wlio has been 
actively engaged in the pneumatic 
tool and allied machinery industry for 
many years, died recently. Mr. 
inger was general manager of the 
Clayton Air Compressor Co, and was* 
widely known througn his activities in 
the various engineering societies. 



What the Foundries Are Doing I 

Activities of tKe Iron Steel and Brass Shops I 


The plw»t of the ^ K«»iindf>' i'o.. 

L’lly, 111., rmntly was dAmuKed by II e. 

Tlif WwKls Kvarla (».. Sii:li«lU-ld. Mo., 

conU’iiiplHtvii I he i'n*flion of .ui iifiditlon lo plant. 

The Buckley Foundiy Co.. Sp lnKn-*Ul. Mais pUia 
the ererlioii oi a fouiidfy, H.) x lUO feet 
Tlie Kusttim I-ouiirtry & M.ich iie in. l‘lMl.ul'‘lptiia. 
plane the vi eft ion of a plant. dO x 1.20 feet. 

Tlic Turner Mft. to, Kl. W.i»hlnKti)n, Wjs , con- 
tcmplateb Ihc ei eft Ion of a foundry 
Hie nrlveT'llarris Co. llairUori, J., will e e-l 
a iiiiniher of odditlons irirludlnt; a found y hiiildinj; 

Pl.iii!i we beiriR prepiircd for the erection of • 

foundry for the (Milo Brass Co. Munslleld, 0 
Klre reifiitly datn-iBfd the iil.yiil of the l''»undiy 
Mfif. r«).. St. Alhaiis, Vt. 

rinns Iw-ivo liccn drawn for the erection of a 

pallfru shop, two stories, 18 x 7C feel, for the 

[deal rallfin Works, Lockland, 0 
Hif capital stock of llif WcBlern Koundn- & Mfu. 
Cu , SprliiRllfld. 0 , recently was Increased fsooi 

110(10 to $110,000. 

The Atlantic Fmiiid'y Co, Aknwi. 0., ha. in- 

erciised llB capital stock from $MM),0i)0 lo 

$1,000,000. 

Tlie Parker Pattern Works Co., SprinKllclil. 0, 

recently wiis inforporated with a capital of $ii.'),Ui)0, 

hy W. T. Parker. 10. U. Parker and others 

Tlie capital Slock of Itie Un-.inc. t'ornidry I'o. 
liaiLSiriK. Mich , recently bjw infn'.un*d from $1 >').n<J(i 
to $;tf>0,0(10. 

TIic Peifeetlon MfK, Co. Minneapolis, of wh.ch 
J. Morck Is vice pn-^lilci.t, coiiicmplatfs the iTectimi 
of a foundry. HO x 00 feet 
The K. Foiinilrj Co, Huaiklvn, 0, remitly a.u, 

chartered wlUi a capil il of JlOO**, to A It 

Maish, 11 L Ihirkdiill. F S. Witcnnib and olhcrs 
The l»in,il Fouiulnes, jAckinmillc. Fli. ri-niilly 
niM liicon)'iialfd willi a c-ipilal shirk of $10,oiio. 
hy A T. Hill, C J Kpperl and S W Iloniih-ook 
The Sprlnuflehl Mallealile Iron Co. .Spi.iiallcld. (I, 
plAiiS till' erccliori of two factory Ijiilldiiiys. both lo 
ho two storlca. '10 X TiO feet. 

The Krit«‘ll Foundry Co. New Haven, Cimhi., re 
cpnlly was Incorporated with .a capital of $1110.000, 
oy 0. Y. Frilroll. 0. Knl/ell and A (J AiidciNon 
Hie United SUtes Fleetrlc Co , New laindon. 

Conn., has let a contrajet (or the eroellon of a 

Iniindiy, To x 100 feet. 

Plans have been romplcted by the O.swei'o Foundry 
Co . Oswcitn. N. Y., for the erect Ion of an addition 
to its plant, two ^lorles. 50 x 100 feet. 

Contracts have been awarded hy the RliHlern Webl- 
Ini A Machine Co.. PasciiKoid.-i. Ala., for the erec¬ 

tion of a macliliie shop and foundry. 

The Dotnininii Steel I'roduots, btd.. Brantford. Out , 
has started work on the nobtim of $ fww pattern 
shop. 

Thfl Art Fnuiui .7 A Alloy Co.. Clcvelaori, recently 
WAS incorporated wiUi a capital al(N'k of $10»000, 
by J. 4. Schwab. R. HorvlU and otham. 

Thi OUttr Foundry Co.. Fhlhdelphbi.. ^recently «M 
Incoiporatod with a capital of $600,000, hy H. H. 
Cooka, 8» p. FMk nfi Charles Flea. 

The Allaa Foundry Cu.. Krylneton. N. J.. Kill 
erect ai: addltloh to Its plant. $0 a,. TB feet, to 
house Itt ihlpplhl add reeebliif departmedta. 

The laundry and ■aehbiv ihope of J. 8, L. 
Wharton, puyiliihla,. haw been ihld to tte H. 
8. 4 B. W.^^Codina tSoip. 

Th^eapKil etoA of the D. i. Byan FoMy 
Co.. Bisorge. MIcb., MBlW Ml iMreiied flun 
1500.000 to $a.ooo.ooo< 

Ibe Mofgan-Mauf Producti Co.. Brooklyn, N. T., 
Milder, toelnaker and .hum founder, reenvily wu 
liMorporoted ^th a coplUl. itock of $10,000. by 


S r: Moipii. J Wttiieer and H. C. Maass. 818 
Fifty nlnlli steel, Brooklyn. 

Hie Chalfleld .Machine 4 Kound-y Co.. Kscanaba, 
Mil'll, hi< had phids prepaicd for duuhliiii; Uk plant, 
frii'Uidmi! the erccliuu uf a new (Diiiidry hulld.nir. 

The Weir .Sime Co, Taunton, Mass, awarded 
n ci)ntr.ict for the erection of a fiMindry. x Hfj 

feel, \ sand biied, one htiiry. 18 x GU ieet. and a 
factory addition, three stories. 70 x 100 feet. 

Ciipitalived lit Sriliun, the Vitthburiidi G ny Iron 
FuUiHl.y Co., PtltHliiiryii, recently w.i.s In.-o por.vt mI 
by Cearee M. llcsack Jr.. F. H. Wickcsliani and 
If li. Allshouse. 

Hie Uctlilelieiii I'liundry & M.u‘tilne Cun>., .New 
Yirk, recently was lucorparated with a capital of 

$5000, by W. A. Wilbur, A. it luid It. H. Stevens, 
140 Broadway, New York. 

Architect H. Holder, 242 F'anklln avenue, Biook 

bn. N Y., Is prcpanni; plans for the crectlnn uf 

H foundry, 100 x 250 feet Hii; name of the 
owner hai been uiiblield. 

The Westport nrA<:s Found-y. Inc . Westport. Conn , 
recently was incorporated with a capital of $2G.00U, 
hy W. A Scldc. C. I». rrnlu. BrldKcport. Conn , and 
II. R Khurnood. 

The Superior Pattern Ci) , Clncliinatl. recently was 

tncorporati'd with a capital of $10,000, by II. 11 
Schmccs, R FrmkI, A Frankl, W Mentnip and 
others. 

'HiP Stand.trd Br.tsv Foundry, Portland, Orcu-, re¬ 

cently was L'co.im.-uted by Frank McOlIlls, F K 
Small and ml. , and pl.uis an* bcln,; prepared 
fm establishing a plant. 

The Oldsrnar Had or Co.. ()ld'.rnar, Fla., is plan- 

nlni* the erection of a plant, to Irodude a fviindrv 
The comp.iny recently iiicrciuscd Us capital from 
$100,000 to $500,000 

The Bi'Inll Tiori IVurks, BpIdU. Wjs, has let ttic 

cfiiitMrt fur the cnviion of an addition to lU 

fonnilry, 117 x IGo f»d, with GO foot craneways for 
a ]0 Kill and n I'l-toii crane. 

The F. r. Blair Jit Sun fn, Waukesha, Wjs., isray 

iron founder, ha.s pnnb.iM-d u plant .site an whii-li 

It is reported lil.innlnK lie erection of a new plant, 
work on nlilch U to lu'<;iti next f.ill. 

The Michlfian Foiindiy 4 .Machine Co. Detroit, 
recently was Incurpo.'atcil wilti a capital of $40,000, 
liy James It W.ilsh, 470 Seyburn avenue, Detroit, 

and others 

Capitalized at $500,000, the (Jartland-TIaswell- 

RenlAchler Foundry Co., Dayton, 0 , rceently was 
Incorporated by It. K. Landis, A. K. Meek and 

Olliers. 

Hie Charlotte Pl|>e & Foundry Co., Charlotte. 

N. C.. plans the construction of a plant bulldlnR, 

100 X 100 feet. W F. Dowd Is president of the 
company. 

Capitalized at 110.000. the Advance Bronze Alum* 
Inum Foundry Co.. Cleveland, recently was Incor- 

poralPd by W. K. Uurdner, L. M. Kelly, II. 11. 
flormon. M. L. Ksch and 1. Elsch. 

The ^Malleable Producta Corp., Jamcitown, N. Y., 
recently was Incorporated with a capital of $500,000, 
to manufacture malleable Iron, etc., by 0. A. Leona 
and oUuHS. 

.The Hush Park Foundry Co., Ltd., Oehama, Out, 
recently was Incorporated with a capital of $800,000, 
by Frank A. Park, Janes Ferket, 157 Bay itreet, 

Toronto, Ont., and others. 

The plant at 60 Elm itreet, Newark. N. J., for¬ 
merly occupied by the Acme Br4a Foundry Co., has 
been eeld to Lewis Welti, Fitaien, N. J., nproiiBt- 
Ing a brass foundry eoncem. Hie huUdlnf Is 50 s 
no feet. 

R. H. Ruck and Mi 1. Rmpipori. 886 Myrtle 

avenm, Brooklyn, N. T., rMnitly were named u 


the incorpoato.k of the Clifford Baas 4 Copper 
Cm, New Yiwk. which was rba.tered with a capital 
sto;k of $5(),0(UI 

The Moldeis* Foimdiy Cm, Inc., Chelmsford, Mass., 
has been incorporated ‘ to operate a ftnmd y and ma- 
ch.nc shop wilt] a capital of $50,000. by Charles 
C. Knight, John 11. Davis. R Be'K. Edward Carolin, 
Peter J. Hanson and otiic s. 

1l)u Benton Uuibor Malleable Foundry Co.. Benton 
Harbor. Mich., has piinha-wd the pl*iiit of the Crary 
Machine Woiks, and the latter company has bought 
a s:U‘ on which It w-ll build a new plant, 72 x 200 
fest. 

Hic ^<ttm W. Erne son Co, 1000 Euclid avenue, 
Cleveland, has bnoii awarded the contract hy the 
Superbir Fmiiulry Co.. East Seventy-fl st street and 
Aetna poud, CTivcland, to eonsLiucl a new foutidiy 
building. 

A recent liic-i'nse In tlie capital aloek of the 
West Sfei'l Caslljij' Co, Cleviliiiiii, w:is made to ca.'’e 
fur the sirplns In the pres-nt vnliiallon of the 
• omp-uiy II ha.'i .i lOU-funt plant extension under 
ciiii.*.lnii‘tion. 

The Amrrlcan .Metal Viodni’ls Co, C7l Klnnlcklnnlc 
iivpiiue, Mllw.iukce. lui pu:clia.sed a site In West 

Allis, and expects to stmt wok soon on the erec¬ 

tion of a new foundry'. 80 x 220 feet, and a new 
m.aihiiie sho|), 75 x l.*»0 fpcl. Hie company re¬ 

cently Inncaiicd llh capitul fiom .$100,000 to 
f.'tOO.OOi) flcorgp F btaal la president 

I'or Ihi* pii po,i‘ nf ni'iklii.; a pnipo-lloaitc dll- 

Inliirt 'on lU slo-k to covt pi ml addit'nns and Im 
P oicmctila of Ihc past 20 yp.vs. which wot |i.iid 

k'or Hill of the comiMny's ('luiiinjts. the Treiilon 
.Mallcahh* Don Co . T.rMo'i. N. J., rci-enlly iii- 

f.'ciiscd Its capita! from $1.50.000 to $.5no,im(). No 
addil’ons or i in] inn cm cut a a-e cniitcmplatcd at this 
time 

(■orilrornnK hitp'csL In the .Mallealile Iron Works. 
New Rilt.iiri, Cunn, mariufAclnrcr of eiistnigs, has 

bcni pii cnascil by .Anlnirn. N Y., Internals. M. C. 
Swift, who WHS pcsldcnt has ret lied, and Herbert 

Swift, who w.m si-irctoiy. will remain witli the new 
owne's* A rcorgaiiiwition bus been effected with the 
fullowing office s' ['.csldent, ^Jeorge W. Bowen; secre¬ 
tary. Walter H. BL*ck; and treasurer, (ieorge W. 
Buiiti.im 


reciMifly oreanlccd with a capital of $200,000, to 
manufacture gray l.on and semisteel cautlngs. Is plan¬ 
ning to engage in active business shortly. The com¬ 
pany has a plant, loO x 180 feet, equipped with 
lO-ton and 3-toii traveling cranes. Officers of the 
company .trc; Piesident. Jolm Vlld; vice president, 
Anton Anya; treavhrer, Charfes Wachalee, and socretary, 
Frank J. Opatmy, 

Contracts will be placed In about GO days for 
the ercHloii of a new foundry, 60 x ICO feet, for 
the Judy^lfg. Co.. CenterTme, Iowa. This will be 
equipped with modem appliances and the company 
now Is In the market for cupobM, sand cutting ma- 
diinea. moldlhi machlngi. aaodblaat equipment, elec¬ 
tric traveling crane, and flaaka. Qray tron castjngi 
weighing from one pomd to on ton will bq pro¬ 
duced Id the new plant. The building will be of 
steel saeb, glass construction. C. A. Fhyrington li 
praskfent: A. W. Judy, ilee president; A'; M. Feat- 
mah, lecrtlmF, and Ctoorge U. Bamdlt. treaolrer. 
Thi oompany nmimBietm roller heWhg mite cai 
whteli, universal Joints, consrate iil|«s ahi ptvon 
and .4*whiel drhe tmeh4 . > -; 

racturer of pattern, tte.. baa bicreaNd Its (sapttal 
from $ 10,000 to $ 00 , 000 , and liter has one of «Ik 
largest plants of Be kind 4ii Jtaf Now England dlw^ 
trIeL It recently Installed some new equlpmeht. 
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The Volume of Available Business m Recent Years Has Resulted m the Introduction 
of Special Equipment for the Production of Automobile and 
Gas Engine Castings on a Large Scale 


G ON SIDERING the number of 
foundries engaKed exclusively 
or in part in the manufacture 
of castings for automobiles, 
one is led to wonder what some of 
them found to do before the, automo¬ 
bile was invented. Many large plants 
have been erected and equipped during 
recent years expressly for producing 
engines, transmissions and differential 
housings, gears, sprockets and other 
parts for automobiles, trucks and trac¬ 
tors of various types. Still other found¬ 
ries have been engaged either in whole 
or in part in turning out castings for 
molds, presses or other tools used in 
the formation or finishing of the rub¬ 
ber, the sheet steel and forged parts 


which enter so largely into the con¬ 
struction of self-propelled vehicles. 

The foundries that were built to han¬ 
dle this class of castings are equipped 
with the most complete and accurate 
mechanical devices to insure that the 
cores and different parts of tne mold 
are assembled in their proper relative 
positions. This is essential, due to the 
exceedingly thin section of some cast¬ 
ings produced. As far as possible the 
personal equation is niininii;:ed by having 
almost everything done mechanically. 
Patterns are mounted on machines, 
rammed and stripped according to an 
arbitrary standard which lessens the 
chance of errors on the part of the 
operator. Cores arc dried in formers, 


which prevent distortion, assembled by 
the aid of jigs and gages and held in 
place by chaplets and anchors which 
are located dehiiitely instead of being 
placed according to the individual judg¬ 
ment of the molder who is closing the 
mold. Foundries which were built to 
handle a general line of work and after¬ 
ward .switched to the automobile held, 
found it necessary to adopt the ideas 
ami mctlifids prcvalcnl in the shops 
which had been designed exclusively 
for the production of automobile cast¬ 
ings. 

The Bay View Foundry Co., of San¬ 
dusky, O., in the past has made large 
quantities of automobile castings, as well 
as 1 and 2-cylinder engines for electric 
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nOB, S AND 4~THE COPE AND DRAG HALVES OF THE PATTERN ARE MOUNTED ON INDIVIDUAL STRIPPING PLATE STANDS-THE GATE WITH 

STRAINER COKE IN PLACE IS SMOWN AT ^ FlQ. 4 


light plimu» powor boats; electrical 
devices and other high class work re¬ 
quiring extreme care in the making. 

A ' few jar-ram machines are em¬ 
ployed in the Sand^y plant, but the 
most of the molds are rammed by hand, 
either on plain stripping plate machines 
or .on rollover, pattern-draw machines. 
Snap flask molds are made on piien- 
matic squeezers. A certain amount of 
work, short' orders, odd pieces, etc., 
still is made in this shop on the floor 
fn the ordinary way, the molds being 
rammed by hand and the patterns drawn' 
in* the same way. Both wood and iron 
flasks arc use^ at the present time 
but the tendency steadily is toward the 
substitution of iron and steel flasks 
when renewal is necessary. 

Examples of wooden flasks may be 
seen in the illustrations. Figs. 5 and 6. 
These .molds are made on hand-ram 
pattern-draw roll-over machines sup¬ 
plied by the Tabor Mfg. Co., Phila¬ 
delphia. The manifold pattern sliowtt 
in Figs. 1 and 2 is split longitudinally 
and each half mounted on a separate 
board. The board containing the drag 
half of the pattern is mounted on the 
machine first and the required number 
^ drags rammed and set down in a 
double row on the floor. The drag 
pattern board is then removed and re¬ 
placed by the board carrying the cope 
half of the pattern when a sufficient 
Hinnber of copes are rammed to edver 


the drags. The molds shown in Fig. 
8 are made in a similar maniien The 
lift over the two pockets in Fig. 2 is 
facilitated by attaching core prints at 
the fwo points indicated by A and B in 
Fig. 2. This arrangement gives a flat 
parting for both cope and drag. After 
the drag has been placed on the floor 
and the main core set, the stop off cores 
are dropped into the pockets at each 
end, thus simplifying what wcmld other¬ 
wise be an upward lift at these points. 


A striking commentary on the que.s- 
tion ‘Vhat is a day’s work?” is fur¬ 
nished by the job illustrated in Figs. 
9 and 10. This is a small transmission 
housing weighing about ' 50 pounds, 
molded in a flask 20 x 20 inches, cope 
and drag each being 10 inches deep. 
The pattern is split in the center and 
each half is mounted on a mold board 
as shown. Hie drag board is placed 
on the machine first and a certain num¬ 
ber of drags are rammed. It then is 
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r ^ '^<tiiir 

'-i-kiil^l'r^^alfed in fhc' 

'a ^'li^^iiiimibc^r' of flxH'- 

\f':' tf> ^ ■ 

. Venting the mold, Varidiifli typdil of il^ 

, 'gat<^...are employed, dei^ending .ttpdii 
(■' tlie size and general character^tCi:4.^o£ 

* the casting. Strainer cores; « 

that ahown at E, Fig. 4, ;asc ^ 
at pred€termiilcd points in nnwcS/to 
accomplish the desired purpose^:. S0mei 
times these are located in the ptmHng 
basin, occasionally at , thh. bottom . of 
the sprue, and again f^ear^ihe 
the gate just before it. the mrid* 

It may be noted that the rtmncr^ on the. 
manifold, Figs. 1 and 2; . is n^eM 
on the old fashioned gate; that 

is the runner is in t^e copf and the 
jets or branches ^re in the 4!^ 

• type gate is desigfied tO' cateh^ hdld 
without the aid of a strainc^'^re, any 


Fin. 6— LONG EnnSM CHAPL6T8 ARG EMPLOYGD 
FOR HOLDING DOWN TlfE JACKBT C0HG8-> 

THE UPPKR END OP THE CHAPLET 
IB WEDGED UNDER THE BAR 

taken o0 and * the ce^ board is used 
until a sufficient mj^ber of copes hav4f. 
been rammed (6 cbver the drags. A 
rollover pattern-draw machine is enir 
ployed but the molds aYe rammed by 
hand and this is the principal feature 
on which opinions differ. When the 
mold is rammed with a nice sense of dis¬ 
crimination, as it is by some molders, 
the pattern will draw perfectly and no 
hand finishing is necessary. However, 
when the mold is rammed by men who 
have not this peculiar knack it will be 
more or less of a wreck and either 
will have to be shaken out or will require 
much patching. After painst.iking efforts 
on the part of the management, this type 
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halm, to fiaik. After the ‘bot* 
tom -hall of 6io core is set, a HtHe 
paste is laid on. the joint close, to the 
edge all around and then the other 
half of the core is set on. The top half 
is located in its correct relative posi¬ 
tion by observing that the boundry lines 
on the joint, of each half coincide 
throughout their length. 


comparatively easy "'to/keep Ax^ ^an. 

Many of the cores , small iiid 
made by hand on thr i^dft in the utual 
way. However, eight rollover, pattern - 
draw machines," made by the E. J. 
Woodison Co., Detroit, are ’ employed, 
and for tlie deep cores, two roll-over, 
paitcrn-draw machines provided with 
a counter weight attachment are used. 


dried. This then is placed, oh a flat 
plate and surrounded by a shallow 
frame. This frame is rammed full of 
a strong oil sand mixture well rein¬ 
forced by rods or wire. The frame 
containing the sand is covered by a 
plate and the whole assembly is rolled 
over. The half core is removed and 
also the frame after which the block 


One oven situated at one side of the 
main bay of the foundry at one end 
still is used for drying some of the 
cores. It is equipped with shelves along 
both sides, as well as with a car sup- 


These were made by the International 
Molding Machine Go., Chicago. ‘ The 
cores having flat surfaces are dried 
('ll plates, but those of irregular or 
special shape are dried in formers com- 


of sand with the impression of the half 
core is placed in the oven and dried. 
A number of these driers always are 
kept on hand and it i$ stated that they 
may be used 40 or 50 times before 


porting sev-eral decks. It was once the posed of sand and oil. To make these their usefulness becomes impaired, 
only oven and stifliced to dry all the formers a half core first is made and Four cars are provided for convey- 
cores that were necessary, but now it 


only fonns about 15 per cent of tht 
core-drying capacity of the plant. A 
modern, up-to-date core room was erect¬ 
ed and equipped some time ago to take 
care of the company’s requirements in 
this respect. The latter covers a space 
approximately 75 x 100 feet, is construct¬ 
ed of brick and steel and i.«i provided 
with ample lighting and ventilating fa¬ 
cilities. 

The end of the coC’croom fronting on 
the railroad spur is provided with a 
number of concrete bins into which the 
sand is unloaded directly from the cars. 
Sandusky and Michigan City sharp 
sands, mixed in varying proportions, an: 
used for making the cores. The sand 
is mixed in two revolving paddle type 
mixers made by the Blystonc M fg. 
Co., Cambridge Springs. Pa. Several 
mixtures are employed depending on 
the nature of the work in hand; but as 
a rule the sand requiring a liquid binder 
is 'mixed in one of the machines and 
that in which a dry binder is employed 
is milted in the other. No attempt is 
made to salvage any of the old or 
burnt sand as the cores are made 
entirely of new sand. The floor of the 
core. room is covered with A smooth 
coating of concrete^ and this renders it 
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dcf&,;^Tb« id^tttd^a 
^ car Arii«^i9^de'''6lr.»|]^i|^ a\1^^rfi 
•which Inturca' Yndicyibum/of- 
the heatu* aifjMolv^'oyj#f tfc« 
bottom arc 

dried.in. a ^;f 

by the Ohio B^y, & Cltfye- 

landf ''Bich 'oyen ..^ia -7' ^ and 

is coke Bred. ^Pou^ oveni 

fired by gas, made by the same coHh^ 
pany, also s^re employed. 

Each of the large ovens is ^provided 
with a track to accommodate a m 
and, also with a, num|bej of standards 
having graduat^ steps oh which long 
pieces of pipe i^y ' bo placed at an> 
height to supi^rt^ the core plates. In 
this way the oven may be' utilized for 
drying cores even if the car is not 
available or if the cores are too btilky 
to go on the car. Each oven is heated 
individually. The fire boxes are in a 
common pit at one end of the battery 
and the heated currents pass through 
a chamber under the floor entering the 
oven through a scries of ports provided 
for that purpose. A large hood sus¬ 
pended over the door of each oven 
serves to carry off the fumes and heat 
when the door is opened. 

To facilitate moving carloads of cores 
from the core room to the foundry, 
a turn-table is provided at the junction 
of two branche.s of a narrow gage track. 
One branch track leads to the assem¬ 
bling room where the cores are tried by 
gage and templet. The other track ex¬ 
tends across the yard and enters the 
foundry at a point nearly 300 feet distant. 

A depressed track extends across the 
front of the four car ovens. A special 
underslung-body transfer car operates on 
this track and serves to change.the cars 
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from one oven to the other if neces¬ 
sary. The lock and catch shown at L 
and M, Fig. 12, are employed to bring 
the tracks on the cor in line with any 
given set of .tracks on the floor. With 
this outfit there is no waiting either for 
cars or for ovens. The cars may be 
shifted from one track to the other 
or from one oven to the other with 
the greatest facility. 

A large floor upstairs over the as* 
sembliiig room has been equipped with 
classified and numbered racks and 
shelves to hold the immense stock pi 
cores which always is maintained so 
that there will be no delay in produc¬ 



tion. A large, specially-designed, spring 
wheelbarrow is used for distributing a 
great number of the cords to the diier- 
ent floors in the foundry where they are 
needed. 

The foundry has a capacity of about 
25 tons a day and metal is supplied 
by a cupola* lined to 42 incheSi, made 
by the Northern Engineering Works. 
Detroit. The bed charge of coke is 
ignited by an oil torch introduced at an 
opening provided for- that purpose at 
the back of the funiace and on a level 
with the sand l)ed. After* tlic coke 
bed has burned through, the torch la ' 
removed and the opening > bricked up. 
The iron and scrap charges weigh 1700 
pound.s each. * 

Several varieties of northern and .south¬ 
ern irons are used, including about 10 
per cent charcoal iron. The coke be¬ 
tween the charges is not; weighed but 
measured, eight forkfulls of coke yield 
satisfactory iron, hot enough to run any 
casting on the floor. ^ 

The blast for meltidg the iron is pro-, 
vided by a fan made by the BuflFalo 
Forge Co., Buffalo. The blower is sit¬ 
uated in an adjoining building which 
also' houses the other power units, in¬ 
cluding two vertical gas engines, 140 
and 50 horsepower respectively, made 
by the Lazier Gas Engine Co., Buffalo; 
ta^o direct current generator sets, 110- 
120 volts, one supplied by the Wigiiig> ; 
house Electric Co., thg pther hy Uie 
AlHs-Chalm^rs Co; MiHWaukee; amd two 
, l;>elt-driven ^compMsors, bnc made by 
the I^ngersoil-Raiid Co., apd thli.other 
built by the Bury Mfg: Co., Erie, Pa. 
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THE FOUNDRY 


The* foundry building, 80 x 356 fedt 
js divided into three bays and contraxsr 
to the layout in many foundries it is 
practically all molding floor. The cen¬ 
ter bay is spanned by two electric trav¬ 
eling cranes made by the Northern En¬ 
gineering Works, Detroit, one of 10 tons 
Snd the other 5 tons capacity. The 
foundry office is attached to one corner 
of the foundry building and has a door 
opening directly onto the molding floor. 

A. W. Link, who retired as president 
on April 1 this year, together witli two 
associates, organized the Bay View 
Foundry Co. in 1904 with $10,000 cap¬ 
ital. The company first rented a build¬ 
ing covering approximately 4000 square 
feet, but the business grew so rapidly 
that it was considered advisable to in¬ 
crease tTie capital and erect a suitable 


building. £. L. Marsh and lour other 
men subscribed further capital in 1907, 
increasing the total to $40,000. Mr. 
Marsh was elected vice president and 
treasurer, a position he held until the 
retirement of Mr. Link, when he was 
elected president of the company. Tin* 
capital has been increa.sed twice since 
1907, it now stands at $300,000. 

From five to ten men were employed 
regularly during the first few months^ 
this number had increased to 25 by 
the end of the year. At the end of 10 
years there were practically 100 men in 
the employ of the company and at the 
present time there arc approximately 
225. 

The first unit of the present plant 
wa.s built in 1908. It covered approxi¬ 
mately 12,p00 square feet. Subsequent 
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additions have brought it to its present 
size covering* an area of about 70,000 
square feet. , 

Some time ago the company installed 
a small converter and cupola and now 
is prepared to handle small and 'medium 
size steel castings in addition to gray 
iron and brass. 

As necessary adjuncts to a complete 
plant, a well equipped pattern shop is 
maintained, capable of producing pat¬ 
terns .of all descriptions either in wood 
or metal. A machine shop provided with 
all the necessary machinery for finishing 
small castings makes it possible for the 
company to perform every step in the 
process from the blue print to the as¬ 
sembled castings. The machine shop is 
relatively small compared to the foundry 
as most castings are shipped rough. 


Handling Rush Work in English Shops 


BY JAMES PEARSON 


H O U N1 )R YM EN general ly, at 
least those whose experience 
dales bark 20 years or more 
are fairly familiar with the 
shop c^mdi lions it inched upon by Pat 
Dwyer in a recent issue of Tiir. 
Foundry, lie says, aiming other things, 
that the wind would not be put on 
until every mold was leady, until llie 
last bolt was tightemed and the hist 
little ball of clay placeil in the riser. 
That was fairly common practice at 
that time and for that matter is yei to 
a certain extent. However there are 
exceptions to the rule now and there 
were exceptions to the rule occa.sionally 
til those days. I remem her at one lime 
of putting on the wind to nicll the 
iron for a jo!) before the p.Utcrn carnc 
into the foundry. That slatemciil may 
appear far fetched hut it is the abso¬ 
lute truth. 

I was foundry foreman at an engi¬ 
neering plant in England and at night 
played a \iolin in the theater orchestra 
where it wa.s necessary that 1 lake my 
place at 7:20 p. m. One day just a.s 
1 had all the molds poured oiT and was 
about finished work for the day, the 
head of the firm rushed into the 
foundry and in formed me that an 
engine crank had broken at a colliery 
and he wanted a new one east as soon 
as possible. I instructed the ciip«)la 
man to let the cupola stand until I 
came back and then wont to look at the 
pattern. I found it to he for a cast- 
hig which Avould weigh almiit l.'iOO 
pounds, 1 instructed the cupola tender 
to cItArge the necessary amount of iron 
and put on the wind at once. Aljout 
5 minutes after the wind was on, or 
at 5:15 p. m. the pattern was brought 
into the foundry and at 6:30 the m'*tal 
was in the ladle ready for the joli 


which we were at that time engaged 
in blacking. 

'I he crank w as iKUircd at 0:45 and 
having left two men to feed it, 1 
riislicd htimc, con.siiniiiig about 20 min¬ 
utes ill the journey, and 15 ininmcs 
later was in niy jilacc in ilic orchc'^tra. 

The work in the foundry consisted 
of hauling, pumping and winding en¬ 
gines priiicip.illy for collien work, bnl 
v\e also made propellers for canal lioals. 
'riie rig for making these wheels com¬ 
prised a round iron ball, three indi¬ 
vidual blades, a spindle, seat <'iiid a 
templet. The ball or hub was pro- 
vitled with three holes equally spaced 
l«i locale the pins on the ends of the 
blades. 

In making a propeller with this rig, 
the s|)iiulle .seal and spindle first ivere 
set up. Then a collar was slipped 
over the .spindle and located at a d( fi¬ 
nite point on the spindle with a set 
screw. The hub was then dropi>ed down 
until it rested on the collar after which 
one of the blades was set in position 
by inserting the pin on the end of the 
Made into the hole in the hub 'pro¬ 
vided for that purpose. A templet, at¬ 
tached to an arm swinging on the 
spindle and conforming closely to the 
contour of the cope side of the blade, 
was fi.scd to hold the blade to the 
proper angle, or pitch, while ramming 
the under side. Each of the three 
blades was treated in a similar man¬ 
ner and when the third parting was 
made, a cope large enough to cover the 
complete mold was lowered into place 
and rammed full of sand. 

We made quite a number of tfiese 
castings and the rig was considered 
, .sati.sfactory until an incident arose 
which cau.'^ed me io change my mind 
a*’d which resulted in getting two 


eastings a day where we formerly only 
could get one. The rig for making 
these small 3-foot diameter propellers 
was ill use .some time before 1 Avas en¬ 
gaged a.s foundry foreman and one 
ea^ting per day was considered a days 
work for a molder. A man could 
easily Iniish the mold an hour liefnre 
quitting time and shortly after 1 had 
taken charge 1 had occasion to ask the 
man after he had closed the wheel to 
make two small open sand plates for 
a pipe core. He refused on the ground 
that the propeller w'a.s a days work. I 
told him 1 intended to get Iw'o a day 
in fultirc. The next casting that was 
made I had finished up in good style 
for a pattern and afterward had no 
irunhle in getting two castings a day. 

Increases Capital Stock 

The cajiital stock of the Werner G. 
Smith Co., Cleveland, makers qf core 
binder'!, has been increased to ^50,000 
to provide for new buildings and im¬ 
proved manufacturing appliances. The 
increase is made in common stock, from 
$100,000 to $700,000, while the preferred 


Will Make New Line 

, The Worthington P^mp and Machin¬ 
ery Corp., 115 Broadway, New York 
City, which Has manufactured hydraulic 
machinery since 1840, recently has 
comjpleted prepilrations to prochtoe 
water power machinery including tur¬ 
bines and auxiliary • oquiphient. 


, The TeL Herseh|| Mfg.-Feoria, 
Ill., has aw^ded. a contract for JSmM 
construction of new gray 
malleable foundry, 127 x 28V""- 
C. Peterson is foundry maijj^*** f 



German Foiiiidrieis Must Conserve 

. r ♦ 

Sborta^e of Raw Ma^^nala, Hi([K Prices and Labor Inefficiency Have Com« 

' bmed to Force Adoption of Mechantcal MetKods—An Inside View 
of Teclinical Conditions in German Foundries at Present 


BY HUBERT HERMANNS 


® HEN the war broke 
out the foundries 
in Germany fouid 
themselves c o ii- 
fronted by problems to cope 
with which they were not 
properly organized. Large 
increases in production we*e 
necessary in certain direc¬ 
tions, particularly in the steel 
casting field, and it is well 
known that 'before the war 
the majority of G c r m a :i 
foundries were not prepared 
for quantity production in 
the same manner or to the 
same extent as many of the 
casting plants in the United 
Stales. A large number of 
the foundries in Germany, 
in fact, arc small establish¬ 
ments which cannot readily 
b e arranged for quantity 
production. Soon after the 
war started, the German 
foundries found themselves 




I CAN learn even from those who recently | 

I were our enemies--in fact it can be said we g 

I should learn specially from our enemies. Therefore | 
I The Foundry feels every assurance in presenting this | 
I article which gnrs an accurate inside view of recent 1 
g technical progress in the German castings industry. | 

1 Written strictly from the technical standpoint for | 
6 the purpose of conzfeyiny information regarding prac~ 3 
* ticc and methods, this article contains facts with | 
-7 lehich every foundry man should hr acquainted. % 
9 Special attention is called to the interesting details J 
J presented covering cupola-charging apparatus of the ^ 

2 skip-hoist type, automatic overhead trolley systems, J 
^ and slag reclamation plants. The Foundry ojfers this J 
S article as the only authoritative review of German p 
I foundry practice from the technical standpoint which | 
B has been printed west of the Rhine for over si.v | 
I years. Our readers Jhus are given unique sendee | 
5 which only The Founoky is able to render through J 
j its specially organised European division, which pro- u 
4 cured, translated, and edited this article. The author, | 

Hubert Hermanns, is a promineni German foundry J 
I engineer residing in Hcrltn. =? 


be substituted. ' Among the 
steel foundries the scarcity 
of manganese soon became 
acute. In all sections of the 
German foundry industry the 
coke show'ed an increasing 
percentage of sulphur and 
ash as the war \gent on. 
Furthermore! during the lat¬ 
ter years of the conflict, pig 
iron became so scarce that 
the mclters were compelled 
to use large quantities of 
scrap of indifferent quality. 
This, together with the fact 
that the only pig iron which 
could be obtained was low 
in silicon, the usual range 
being 1 to 1.50 per cent, 
multiplied the difliculties 
which had to be confronted. 
This combination of causes 
brought about a continual 
Increase in the percentage of 
sulphur in the castings and 
in 1918 the castings usually 


hanipered in un^pected direction.s, of which their practice had been contained from O.IS to 0.20 per cent 

For instance, certain raw materials, adapted, suddenly became unobtain- sulphur. On account of the low 

such as English pig iron, to the use able and German materials had to silicon in the pig iron the castings 
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of a bad job during the war* These 
unfavorable' conditions still peraisf to 
a large degree. Those, shops ^which 
were provided with their own labors- 
toriea did not suffer iron! these diffi¬ 
culties as ixitteh as the great majority 
of smaller plants in which rul^f-^umb 
methods were followed. 

Although the metallurgical difficulties 
were only partly overcome, consider¬ 
able progress was made in other direc¬ 
tions through the introduction of labor* 
saving equipment The war turned 
out to be a great stimulus to the in¬ 
stallation of labor-saving machinery in 
German foundries. Nearly all of the . 
able bodied men were called to the 
colors by the military authorities aud^ 
therefore it was imperative to replace 
their efforts and at the same time 
to increase production to meet war 
demands. The labor shortage was 
partly relieved by the employment of 
women to a degree which had hither¬ 
to been considered impossible in 
FKJ. 2 OAS-FIKED LADi.E DHYKu foundries. This, in turn, however, 

necessitated the simplification of the 

frequently were extremely hard. They during the war. The only icinedy for work in such a way as to enable 

also exhibited a tendency to alter these difTicnlties was to use as much women to satisfy the requirements, 

ihcir shape and to develoji inter- high-silicon pig iron—silvery iron—as a result, the use of molding ma- 
nal strains. The proportion of silicon could be obtained. In short, the Ger- chines was very largely increased, 

in the .scrap also clecre:i'*ecl continually man foundries had to make the best Still it has to be admitted that im¬ 

portant improvements in German 
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1919 toocht them a great diul about 
the fifftctivf «ie of i^tdiag machines ^ 
and there^ wn be no doubt that Ger- =- 
ralii foundry' work will benefit ,by this 
expencnce in the future. 

Like other belligerents, Germany was 
compelled to make a special effort to 
increase the production .of steel cast¬ 
ings *und it was the electric furriace 
process that benefited most irom this 
development. Electric-furnace design 
has shown considerable improvement 
in Germany since the wan Two type! 
of arc furnaces, the direct and the 
indirect/ as well as induction furnaces, ' 
now have been thoroughly tested. 
These types probably will remain in 
service under peace conditions. The 
output of steel castings in Germany in 
1913 was 357,109 tons. This was in¬ 
creased to 1,471,042 tons in 1917, ac¬ 
cording to figures presented with the 
general article on German foundry 
conditions published in the April 15 
issue of The Foundry. Figures on the 
production qf electric steel castings in 
Germany show that they increased 19,- 
536 tons in 1908 to 219,700 tons in 1917. 
Before the war there were about 20 es¬ 
tablishments in Germany using electric 
furnaces; during the war the number 
of establishments employing this meth¬ 
od of melting was doubled. The elec¬ 
tric furnaces built in Germany during 
the war have an average capacity of 
6.07 metric tons each. 

Three of the main objects of Ger¬ 
man foundrymen throughout the war. 
and also during the past I'A years have 
been to develop more efficient methods 
of burning coke, to save fuel by the 
conservation of heat, and to utilize 
waste products. In the opinion of the 
author some noteworthy advances have 
been achieved along this line. 


Many Oil-Fired Furnaces 

Most of the steel foundries in Ger¬ 
many using open-hearth furnaces 
can be It^pt going at present only 
daring the' day time. This was also 
true during tbo war ai)d, therefore, the 
use of oil-fired opeo-heafth furnaces 
has greatly increased. Tar qil, which 
IS obtained from coking plgnts, is the 
fuel usually'mployedf '-This change to 
oil fuel has been stimulated by the 
shortage of coal and the necessity for 
uttliaing alt possible sources of heat 
In the German oil-fired',open-heart]i.fur¬ 
naces burning Ur oil, average tinie 
from' the begmni^ the heat to tlie 
ipoment^ ^ taigii^ |i. jihm hogrs. ^^These 
, thniaoa^ 

The. 
with., 
bfit 

' in'-VralitS''>ttid’.in capital'. 

' Ya^ dm ‘10^1 'coib^ iaan. tofi la 
%stti4ly' the dil* 
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FIG. S A i'OMUINATlON KLWTBirALIA DUIVKN EF.KVATUK ANIi Al'TO.M\TI(’ TKLPEU SYSTEM 
FOK IIANDMNG THE CUPOLA fllAKUKR 


fired furnaces than with nas fired units, changes in section militate aRainsi proper 
In the converter foundries, a large solidification. The bricjiicttcs, however. 


must be used properly in the cupola and' 
the peculiarities of briquetted iron have 
to be taken into consideratioq. If too 
large a proportion of briquettes is em¬ 
ployed, the castings will be too hard 
owing to the excessive reduction of 
graphite and silicon. The following table 
gives mixtures containing borings which 
have proved satisfactory both for ma¬ 
chinery castings and ordinary castings: 

Machinery O.'dlnary 
CastlnKs ('lutings 
Per Cent Per Cent 


Hematite dIk ion. 10 15 

GiTmaii No. :( toiiiidry |}|g Iron.... 20 

l.iiKeniboii''!i No. '.i round y pig Imn .. .10 

Hlieeiul pig iiun liiw In cA-bon.... 15 

('ast scrap . 30 45 

It tiiiiotlcd Imn borings. 15 6 

Itrlqurtted steel tu.fiiiiKK. 10 


Machinery castings made from the 
foregoing mixture should contain 1.03 
per cent silicon; 0.4 per cent phosphorus; 
O.H i>er cent manganese; and 0.08 per 
cent sulphur, and show a tensile strength 
of 35,400 to 39,8(X) pounds per square 
inch. The ordinary casting.s made from 
the foregoing mixture should contain 
2 per cent silicon; 1.2 per cent phos¬ 
phorus; 0.5 per cent manganese; and 
0.13 per cent sulphur, and have a ten- 


number of multistage motor-driven turbo¬ 
blowers have been installed. Mg. lO 
shows a modern turbo-blower of Ger¬ 
man design and construction Iniilt for 
this purpose. This size of blower con¬ 
tains eight rotors connected in series, 
the casting being split horizunlally in 
the usual manner. It is unnecessary to 
provide facilities for cooling the blower, 
owing to the low pressure at which n 
operates. These blowers, it has been 
a.scertained by tests, develop their high¬ 
est efficiency at 2175 revolutions per 
mimitc. At this .speed the efficiency 
is said to be 80 per cent. It is also said 
that the efficiency is not seriously affect¬ 
ed by wide changes in load and tliat 
the blowers are flexible as rcgard.s vol¬ 
ume of air delivered. 

Use of Briquetted Borings 

Briquetted borings are now being ex¬ 
tensively employed in German foundries 
as a substitute for pig iron and ordinary 
scrap. Some progress had been made 
in the use of this material before the 
war. As a result of wartime experience 
both ill the manufacture Jind melting of 
the briquettes it is stated that the cast¬ 
ings turned out ‘ are usually equal in 
quality to those made entirely from ex¬ 
pensive pig iron and high grade scrap 
mixtures. In the earlier days, difficulties 
were encountered in machining castings 
made from mixtures containing com¬ 
pressed JjiRrings, but this trouble has now 
largely been overcome, in the opinion 
of the author. The use of briquetted 
borings has also been found to provide 
a suitable means for preventing spongi¬ 
ness in castings at points where abrupt 
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Bile strength of 19, 750 pounds to 24,100 
pounds per square inch. 

Ill many foundries wasteful ihcthods 
of drying and heating the pouring ladles 
arc employed. An arrangement devised 
in Gertpany during the war to save heat 
used in this operation is illustrated in 
Fig. 2. In the device illustrated in Fig. 
2, the gas and air is conveyed to the 
mixing chamiMfr in separate ‘ pipes. A 
triple Bunsen burner is employed. The 
Waste gases of combustion are drawn 
off through two openings and in some 
plants are utilized for heating core 
ovens. 

Elaborate Sand-Handliny Plants 

Considerable progress has also been 
made in Germany recently in the devel¬ 
opment of sand-handling and dressing 
apparatus. The design and arrangement 
of a mechanical sand-handling plant de¬ 
pends mainly on local conditions such 
as the size of the available space, the 
nature of the sand used, and the kind 
of castings to be turned out. In many 
cases even in many large foundries a 
few suitable self-contained devices arc 
all that are required. However, when 



KIG. 8-A CHEAP TROLLEY SYSTEM OPERATED BY HAND 

conditions call for a mechanical sand- cates that the apparatus should be Re¬ 
handling plant, recent experience indi- signed to combine a large output of 

sand with minimum floor space, low 
first cost, and moderate repair and op¬ 
erating charges. Fig. 3 shows a gen¬ 
eral arrangement of a recently construct¬ 
ed large German plant for preparing 
and tempering foundry sand. The raw 
sand is brought into the foundry on 
railroad cars from which it is dumped 
into the floor bins Sx. A screw conveyor 
7'i, which extends under these bins de¬ 
livers the sand to the boot of the ver¬ 
tical elevator Ci, from which it is in 
turn discharged into the vertical drying 
oven B. The dryer delivers the sand to 
the screw conveyor Ti, which is connect¬ 
ed to the vertical elevator C*. The lat¬ 
ter discharges the sand into the two 
mullers E, After passing through these 
devices the sand is again raised by the 
elevator F and discharged into the mix¬ 
ing tank Cr. At this point the used sand 
is introduced. It arrives by means of 
the elevator Ht which delivers it first 
to the magnetic separator / and thence 
to the revolving screen K, From the 
screen, the sifted sand is picked up by 
the elevator II^ and discharged into the 
mixings tank. The latter is divided into 
several sections under each of which a 
screw conveyor is installed. These con¬ 
veyors in turn deliver the mixed sand 
to the large screw conveyor M from 
which a connection is effected by means 
of the elevator N and the feed screw 
0 with the cylindrical moistening and 
mixing drum P. The latter dWiarges 
the wetted sand into the two centrifugal 
disintegrators Q, After leaving the 
disintegrators sand is fully prepared 
and ready for distritmtion throughout 
the foundry. Small cars operating on 
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the industrial tracks shown on Fig. 3 
are utiltrcd for distributing the prepared 
sand. A simplified plant of similar gen¬ 
eral design is shown in Fig. 1. In this 
case the prepared sand is dumped from 
the bins shown at the right, buckets 
running on an overhead track by which 
it is distributed to the molding floors. 

German foundryincn have always 
paid considerable attention to cupola 
charging apparatus and during the war 
improvements were introduced in this 
field. In the last five years there has 
been a great increase in the use of 


empty its.contents into the chute con¬ 
nected with the, charging door. The 
hoist mechanism consists ot a motor 
mounted oil a platform at the , upper 
end of the elevator. This motor,drives 
two symmetrically arranged rope 
drums through a spur wheel and worm 
gear. The weight of the budeet and 
charge is equalized by a counterweigh^.' 
The g<Mieral arrangement of an in¬ 
clined hoist of this character, which 
has a capacity of 2.150 pounds, is 
shown in Fig; 4. It is controlled from 
the ground by ropes. It is also pos$i- 


; 1 ^ 19 » 

proceed to ihe elevator, which fe a 
double one .in this instance. This jtle- 
vator qperates at a speed of 3% feet 
pei* second. 

fn modern practice in Germany,' as 
in other countries, the molten iron usu¬ 
ally is transferred from the ’ cupolas 
to tfie molding floors by traveling 
cranes, overhead Uolleys, or small 
trucks* Cranes usually are used in the 
large establishments, ^and the ttplleya 
and trucks in smaller foundries. Hand- 
operated overhead trolleys arc exten¬ 
sively employed in German foundries 



KIQ. 


0—A BIAN-OPBBATED OVERHEAD TROLLEY INSTALLED IN A LARGE 
GERMAN FOUNDRY 



FIG. 10—ELECTRICALLY DRIVEN MULTI-STAGE BLOWER 


inclined elevators in place of the ordi* 
nary vertically arranged elevators usu¬ 
ally employed for hoisting the pig 
iron, scrap, coke, etc., up to the obarg- 
ing floor. These inclined elevators 
arc peculiar to German.fouiulric^ They 
operate on the blast-furnace skip-hoist 
principle except that removable buck¬ 
ets arc used to carry the chajigis. 
A system of ^larrpw-gagc tracks is 
utilized to handle the buckets from 
the places where they are filled, in the 
stockyard, to the foot of Ahe elevator. 
The d^yator carriage in which the 
bucket rests while being hoisted runs 
between guide rails. The upper ends 
of these rails are bent toward the 
cupola^ thus forcing the bucket to as¬ 
sume an ' melined position and lo 


blc in case of 
emergency to 
move the carriage 
by hand cranks 
operating through 
spur gears. In 
many cases clec- 
trically-driven ele¬ 
vators operated in 
combination with 
telphers or trolley 
sy.sterns have been 
adopted. In plants 
of this descrip¬ 
tion the telpher 
cars are loaded 
either directly 
from the railway 
cars or from stor¬ 
age piles or bins. 
Then the telpher 
trolleys, which are 
automatically driv¬ 
en by small individual motors, pro¬ 
ceed with their loaded buckets 
to the elevator by which they arc 
hauled lip to the charging floor and 
then shifted to another trolley system 
provided .at this level. The telpher 
cars, frtm which the buckets contain¬ 
ing the charges arc suspended, move 
automatically to the furnaces where 
their contents arc dumped without 
manual labor. A typical layout is il¬ 
lustrated in Fig. 5. In this case the 
overhead trolley tracks cover the 
whole stockyard, but the installation 
of switches at, suitable points makes 
it unnecessary for the telphers to trav¬ 
el the entire distance. ' The" cars are 
weighed .automatically with thetr 
loads.' After leaving the scales they 


producing large quantities of small 
castings. The general arrangement of 
a plant of this character is shown in 
Fig. 6. In this case, of course, the 
overhead system is used for handling 
liquid iron, castings, sand and othrr 
materials. The sand-storage bins are 
located across the road from the plant 
proper. This has necessitated arrang¬ 
ing a section of the trolley track over 
the road so that it can be lifted 
up when the system Is not in use, in 
order to avoid impeding the traffic 
on the highway. 

The automatic telpher system found 
in so many German plants, it should 
perhaps be explained, is somewhat 
different than the usual overhead trol¬ 
ley apparatus employed in American 
and British shops. The feature of 
the German overhead system is that 
the trolleys operate automatically. 
Each trolley is fitted with a small elec¬ 
tric motor, and once it is set in 
motion it proceeds along the overhead 
track with its load at a predetermined 
uniform speed at about 3 feet per 
second aiA it may be stopped or start¬ 
ed without human attention at any 
predetermined points by automatic con¬ 
tact switches. This meth'bd of -han¬ 
dling materials is quite extensively 
used throughout the German iron and 
steel industry, and in some, cases auto¬ 
matic *^tclpher lines 2, or 3 miles in 
length aM in use. 

Fig: 7 shouts liow the opeu-h^rth 
furnaces in a German stMl fn^^ry 
Are charged'by a recently ConsMibed 
han4-operated trolley syst^ . 
backets have ificti|ied botbuna.^ir/!? 
permit the charge to drop out fit \ 






m 11—A SMALL POBTABLE PLANT FOB BBCOVEBINQ IRON FROM FOUNDRY WASTES BY MAGNETIC SEPARATION 


Each bucket carrier, it also will be 
noted, is provided with its own scale 
and weighing mechanism. Another re¬ 
cently constructed German overhead 
trolley system is shown in Fig. 8. In 
this case a distributing ladle yf the 
familiar European cylindrical type is 
illustrated.' Some characteristic Ger¬ 
man molding machines are also shown 
in the background. The overhead sys¬ 
tem shown in Fig. 8 may be construct¬ 
ed cheaply. A large number of in¬ 
stallations of this character were made 
during the war. A self-contained trol¬ 


ley provided with an operator »s 
shown in Fig. 9. Installations of this 
character have been introduced within 
the past few years for handling molten 
iron and ofher materials only in found¬ 
ries of the largest size. Fig. 9 also 
shows a typical modern German 
cupola. It will be noted that the wind 
box is at a considerable height above 
the hearth and that an auxiliary fuyere 
is provided at the hearth level, to¬ 
gether with a double row of tuyeres 
opening out of the wind box. 

IVastf Products Must Be Utilfiid 


paratus fpr recovering the iron which, 
is lost in this way. It has been fimiid; 
that cupola ^g contains ite^iftntSky 
from 10 to 12 per cent iron. A j^ss 
section of a foundry-slag reclan^Hoii< 
plant is shown in Fig. 12, This Is a 
typical German plant operating pM. the 
mechanical principle. ; ^ 

When this plant is in utre, the>lag 
from cupola is shoveled.; onto a 
floor grid through which the anUtller 
pieces fall at once to a belt conveyor.' 
The large Ipmps arc crushed on the 
grid by hand until they fall throiifh. 



_ 





The .scarcity of raw materials has 
resulted in the extensive development 
of apparatus for the reclamation of 
foundry wastes. The principal waste 
products to be dealt with include slag 
and rubbish. Before the war it was 
not customary in Germany to work 
over the slag obtained from the cupola 
furnaces but a majority of the plants 
have now been equipped with ap- 
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The belt conveyor delivers the slag 
to an ordinary stamp mill of the type 
used in western American mining 
camps. After it is crushed by the 
stamps, a bucket elevator conveys the 
slag to a magnetic separator. The 
iron is removed at this point and de¬ 
posited in a bin. The iron-free slag 
is then elevated to a cylindrical screen 
by which it is sorted out into three 
difFcrcnt sizes. 

The plant shown in Fig. 12 is de¬ 
signed exclusively for the recovery of 
iron from the slag, but many German 
foundries arc now working over all of 
their waste products. It has been 
found that the waste gangway sand, 
etc., which is usually thrown on the 
dump contains appreciable quantities 
of iron, amounting usually to about 
2 per cent, and in some cases as much 
as 3 per cent of the total quantity of 
castings made. The cost of working 
over these waste products is small 
in comparison with the extremely high 


prices which have to be paid for pig 
iron and scrap at the present time. 
Magnetic separation is employed al¬ 
most exclusively, ...^ The costs are con¬ 
fined to the wages of one or two men, 
the cost of power and the capital 
chargc.s. Experience shows that under 
present Gorman conditions even the 
smallest foundries are able to effect 
considerable savings by recovering the 
iron from their slag, gangway sweep¬ 
ings, cupola drop, etc. 

A portable apparatus for recovering 
iron from foundry wastes is shown 
in Fig. 11. It consists of a carriage, 
an elevator and a magnetic separator. 
The material is deposited on the mag¬ 
netic drum by a shaker which insures 
ail even distribution of material. The 
drum itself and the driving motor are 
enclosed ill a '^hcct-metal box for pro¬ 
tection against dust. The motor 
drives all of the movable parts of the 
apparatus through belts. Before the 
reclaimed iron is passed to the deliv¬ 
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ery chute it is conveyed over a shak¬ 
ing sieve ]iiirhich frees it from dust and 
dirt. This plant is capable of han¬ 
dling 140 cubic feet of waste per hour. 
When operating at capacity it re¬ 
quires the services of two men to 
handle it satisfactorily. 

Many of the large German foundries 
now arc engaged not only in working 
over their own waste products but in 
reclaiming the iron from old dumps as 
well. There arc some plants in opera¬ 
tion at present in which waste iron is 
being recovered at the rate of 10,000 
tons per year. In these large plants, 
the material is delivered in railway 
cars, after which it is handled in the 
usual way by elevators, magnetic sep¬ 
arators, screens, etc. The iron usually 
is sorted into different sizes by screens, 
in order that the higher prices ruling 
for larger sized scrap may be ob¬ 
tained. This reclaimed iron, which 
is called Abfalleiscn, was selling recently 
for 15U0 marks per metric ton. 


Specifying Malleable Iron 

BY ENRIQUE TOUCEDA 


for Castings 


I N GENERAL, the selection 
of the proper feirous casting 
for use in a given piece li 
construction is dependent 
upon: Ability to succes.sfully with¬ 
stand the abuse to which it will be 
subjected in service; high rate and 
dynamic strength, which implies mini¬ 
mum sections for the strains involved, 
this in turn implying low cost for raw 
castings, as such arc not only less 
costly in direct proportion to their 
strength, but their appearance is en¬ 
hanced thereby; ease of machining, ac¬ 
companied by a good surface on faced 
and turned parts, and freedom from 
unsoundness; which implies beauty of 
finished castings and low cost due to 
less loss from defective ca.stings, and 
smoothness of surface, and triiencss to 
pattern. 

In discussing the foregoing a fact 
should be remembered that is frequently 
overlooked, namely, that the gray iron, 
the malleable iron and the steel cast¬ 
ing have each a legitimate field of 
their own quite sharply defined by 
virtue of certain peculiarities possessed 
by each particular product. If a bed¬ 
plate is desired for a certain large and 
ponderous machine, so dimensioned as 
to possess sufficient mass to enable it 
to absorb vibration, it would be un¬ 
wise to .>,.^ecify that it be made of 
malleable cast iron. The malleable- 
iron founders are not at the present 

rnm a paptr praented at a rwant meeting of 
the AflMilean Boelety of Mechanical Engineer!. Hie 
author. Enrlotto Toueada, li a eonaultliii engineer, 
Albany, N. V. 


time equipped to cast and anneal cast¬ 
ings of such size, and as cheapness and 
weight—obviously not high strength per 
square inch—a*'c the dominant require¬ 
ments in this case, the malleable iron 
casting should not be specified. 

In commercial practice the engineer 
who has placed his contract with a re¬ 
liable foundry can depend upon a uni¬ 
formity of product that will rarely have 
a yield point lower than 31,000 pounds 
per square inch and frequently as high 
as 33,000, an ultimate strength less than 
50,000 pounds, or an elongation less 
than 10 per cent. He can quite safely 
depend upon the integrity of the cast¬ 
ing, for the reason that the founder 
lias filially learned through costly ex¬ 
perience that freedom from shrinkage 
depends not only upon correct gate em¬ 
placement, but more particularly upon 
the use of large shrink heads, so lo¬ 
cated as to eliminate such defects. Cast¬ 
ings have been produced commercially 
as long as 5 feet, with sections at some 
parts as thick as 3 inches. In regular 
practice castings varying in weight from 
3U0 to 500 pounds arc made daily. 

Generally, gray iron castings run 
heavier than do those made of malle¬ 
able iron. Consequently there is less 
sprue and therefore less remelt. Also 
there is less variation between the com¬ 
position of the sprue and that of the 
charge and as a consequence a much 
larger percentage of scrap can be used 
in the mixture when making gray iron 
than is possible in the case of the 
malleable castings. Assuming the high¬ 
est fuel ratio in each case, 10 of trqn 


to I of coke for the cupola, and 3 of 
iron to 1 of soft coal in the air fur¬ 
nace. it will be seen that the cost for 
fuel h less in the former than in the 
latter case. The same holds true in 
connection with furnace maintenance. 
Aside from cleaning and chipping, the 
gray iron casting is finished when the 
metal fills the mold, while the white 
iron castings must be cleaned, taken 
to the annealing room, packed in sag¬ 
gars, and then charged into the an¬ 
nealing oven and heat treated for a 
period in most iiistancts of seven days. 
The saggars must then be removed 
from the annealing oven, the castings 
again cleaned and sorted, to the cost of 
which must be added that of the fuel 
used for heat treatment, oven main¬ 
tenance, supervision, and overhead. It 
can therefore be very easily seen that 
there must be considerable difference 
btween the cost of production of these 
two products. The writer believes that 
on an averaf^ it will easily cost 1 cent 
a pound more to produce malleable 
iron than it will the gray iron Cast¬ 
ings, and at least 30 per cent more to 
produce steel castings than malleable. 

The malleable iron casting is regu¬ 
larly used and can be recommended 
in the fabrication of railway cars, agri¬ 
cultural implements, motor vehicles, 
tractors, link belts, chain, ' fittings, 
stoves, etc., and is adapted for use for 
any part of such size as can be suc¬ 
cessfully made where str^gth com¬ 
bined with ductility is a n^essity attjM 
low cost per pound an essential 
fication of the product. JT 



A. S. T. M. Changes Specificatkjns^ 

System of Nomenclature for Nonferroos Alloys Is AdvaneeJ — Allowable Sol*' 
pKur and Pbospkorus Limits, Increased for Steel Castings in 
. 1918, Will Be Retained Another Year 


Q ROPERTIES of and specifi- The rejection limits for sulphur in 
cations fur cast metals rc- both basic and arid cast steel and lor 

ceived attention at the twenty- phosphorus in acid steels had been in- 

third annual nicotine; of rho creased 0.01 per cent above the values 
American Society for Testing Mater- given in the specifications, by the so- 
ials held at Asbury Park, N. J., June ciety in 1918 and it wa.s thought that 
22 to 25. Malleable iron was dis- this allowance would be removed this 
cussed in a paper on the elTcct of ma- year. However, the committee on steel 
chining and cross-section on the tensile decided that the conditions which caused 
properties of malleable cast iron, by tlie adoption of this increased allowance 
H. Ai Schwartz, National Malleable have not yet returned to normal and 
Castings Co., Indianapolis. This paper it was decided to allow the increased 

which gives a large number of results limits for another year. The commit- 
o£ tests was presented in the July 1 tee proposed a number of changes in 

issue of The Foundry. There was no 
report to the general meeting by the 
committees on gray iron and on malle¬ 
able iron, hut both of these coinmillccs 
held meetings during the convenlioii. 

The comniitlce on gray iron, Richard 
Moldcnkc, Watchung, N. J,, chairman, 
discussed the advisability of formulat¬ 
ing a specification for high-test gray 
iron. This duty will be referred to 
the subcommittee on general castings, 
which will outline a specification to 
be considered by the whole cominittce. 

The mallcahle committee, H. F. Diller, 
chairman, The Foundry, Cleveland, last 
year brought to the society for adop¬ 
tion a specification for general malle¬ 
able iron castings where high strength 
is required. Having had this specifica¬ 
tion adopted as standard the commit¬ 
tee did not propose changes at this time. 

The, committee on methods of sam- the tentative specification for cast steel 
pling and analysis of coal, S. \\\ Parr, chain. All of these changes were 
chairman. University of Illinois, Ur- adopted and the specification v/ill re- 
l>.ma, Ill., and the cominittce on coke, main as tentative for another year. 
Richard Moldcnkc, chairman, sulunittcd A paper on molybdenum as an alloy- 
brief reports. Both of these commit- ing clement in structural steels, by G. W. 
tecs recommended tlic standard sieves Sargent, Crucible Steel Co. of America, 
recently promulgated by the bureau of Pittsburgh, showed possible advantages 
standards he subsiiiuled in their spcci- of this element for additions in casting 
hcations for sieves previously specified, metals. Discussing the paper the au- 
The formation of a joint committee thor said that molybdenum in gray iron 
on steel castings for railr^ds was an- tended to change the slnictiirc of the 
nonneed by committee A-1 on steel, free graphite and to iucrcabc the 
This joint, committee consists of repre- strength of the iron, 
sentatives of the American Society for A start was made in ft>rmnlating 
Testing Materials, the. mechanical sec- standard nomenclature for the more 
tion of the American Railroad asso- than 500 different nonferous alloys in 
ciation, and the United States railroad industrial use, in the report of corn- 
administration. * F. M. Waring, Penn- mittee B-2 on nonferrous metals and 
sylvania railroad, Altoona, Pa., is chair- alloys. The terms are put forth for 
man of the joint committee and J. C. criticism by societies and individuals 
Davis, ‘the American' Steel Foundries, and the executive committee of the so- 
Oiicago, has been ele<^ea chairman of dety has been asked to transmit the 
the American Society for Testing Mate- report to the British In.stitute of Metals 
...jials representatives. It is hoped that for it* comment. The system of 
committee will make it possible to nomcnelaturc is based partly on color 
speciiioations in 1921. daisiheation as may he noted in the 


ijRACTlCALLY every industry in 
^ the country using or supplying 
materials is vitally interested in the 
proceedings of the American Society 
for Testing Materials. The specifi¬ 
cations of this society are being 
used throughout America and even 
abroad as exporters recently have 
found. This society has adopted 
specifications for many kinds of 
castings including those made from 
all varieties of metals. The pro¬ 
ceedings of the recent meeting here 
are given in full as they relate to 
the foundry industryj and they show 
the broad scope of the actwities 
of the .society in this field. 


following list, which includes all the 
terms io far proposed: ^ 

Brass 

The term yellow brass shall he used 
tor zinc-copper alloys only, containing^ 
from 63 to 80 per cent copper and hav¬ 
ing a yellow or brass color. 

Exunpla: Coroposltlon of alloy: Zinc, 30 per cent; 
copper. 70 |)er cent. 

Systematic luune: Zliic-c(i»per. 

The term red brass shall * 1)0 used for . 
zinc-copper alloy.s only, containing more 
than 80 per cent copper, in which the 
color varies from a golden to a copper 
red. 

Example: ComposUloQ of alloy: Zinc, 15 per emt: 

copper, A5 per cent. 

Systematic name: Zlnc-eopper. 

The term yellow-red brass shall be 
used for zinc-copper alloys only, con¬ 
taining from 55 to 63 per cent copper, 
in whicli range the brass has a ycllow- 
iyh red color. 

Example: Composition of alloy: Zinc, 40 per cent; 

cupper, 60 per cent. 

Systematic name: Zliic-copper. 

!.cad frrfljy.—Brass containing more 
than 0.50 per cent of lead shall be 
known as lead yellow, red, or yclhw- 
red brass, according to the percentage 
of copper it contains. 

Example: Iiead>yellnw brass. 

Composition of elloy: Lead, 1 per cent; 

zino, 33 per cent; copper, 66 per cent. 

Systematic name: Lead-zinc-eopper 

Tin brass .—Brass containing more 
than 0.25 per cent tin shall Ijc known 
as tin yelloxo, red or tin yellow-red 
brass, according to the percentage of 
copper it contains. 

Example: TIn-ycIlow bresa. 

Compuslilon of alloy: Tin 0.60' per ««nl; 

zliir, 39.50 per cent; coRper, 60 per cent. 
Systematic name: Tlo-zlne*onpper. 

In cases where other rhctals ..arc 
added, these shall be designated by the 
ii.sc of tile proper prefix or prefixes: 

Example: Manganese-tln'bniBs. 

Composition of alloy: Manganese. 0.50 per 
cent; tin. 1 per eent; zinc, 88.50' per 
rent; copper. 60 per cent. 

RystemaUc name; Manganeae-Utt-zbic-Cop|Mr< 

Bronze 

The term hronse shall be used for 
tin-copper alloys only, containing over 
50 per cent copper. In cases where 
other metals are added these shall be 
designated by the proper prefix or 
prefixes: 

Example: Alvmlnum-hronae. 

Oompoittlon of alloy: AltMMBi, 3 per 
cent; tin, S per eent; eopper, 83 per 
renl. 

Ryetemetlc name: Alnmlmim-tlit-eoppar. 
Cupho-Nickel 

The term cupro-nickel shall be used 
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for nickel-copper alloys in which cop¬ 
per predominates. In cases where other 
metals are added these shall be desig¬ 
nated by the proper prefix or prefixes: 

Examplt: Inin>manBV)«M-nipro*nlckel. 

CompOBllloo of alloy: Iron, l.S per cent; 
mauganeie, 'i per cent; copper, 07 per 
cent; nickel, 20.5 per cent. 

Byitematic name: Jroa<iiiMicaneM-nlckel-cop- 
pcr. 

Nick ELEN £ 

The term nickelcne shall be used for 
iiickcl-zinc-coppcr alloys only. In cases 
where other metals are added these 
.shall be designated by the proper prefix 
or prefixes: 

Eaample: Lead-nlckelenc. 

CompoBitlon of alloy: Lead, I per cent; 
nickel, 5 per cent; xlnr, 31.50 per cent; 
copper. 62.50 per cenL 
flyatematic name: Lead-nlckel-xlnr-eopper. 

F. L. Lasicr, connected with the bu¬ 
reau of coifstruction and repair of the 
navy department, Washington, disap¬ 
proved of the color classification. This 
bureau has suggested to the committee, 
the classification o£ the alloys alpha¬ 
betically, such as tirass A, brass B, etc., 
hut the committee had not favored this 
proposal. 

The committee proposed revisions in 
tentative standards for lead, for alu¬ 
minum ingots for rcniclting and for 
rolling; and for methods of chemical 
analysis of alloys of lead, tin, anti¬ 
mony and copper. The commillcc also 
proposed tentative specifications for 
.^hcet high brass; and for nluininum 
for use in manufacture of iron and 
steel. Tentative standards; methods for 
h.'ittcry assay of copper; and imlluids 
for chemical analysis of pig lead, were 
recommended to the society for adop¬ 
tion as standard specifications. All of 
these recommendations of the conmil- 
tce were adopted at the meeting. 

A highly technical paper involving a 
great amount of microscopic research 
was prcsenied by William C:imphell, 
("tilnmhia university. New York. This 
paper dealt with the constituents of 
certain brasses and Iironzcs as influ¬ 
enced by the composition of the alloys. 
The.- importance of the paper w.is em¬ 
phasized by G. H. Clamer, Ajax Metal 
t'o., Phiiadclplnii, who ^aid that it ex¬ 
plained why bronzes with high tin 
content become hard and brittle when 
a largo amount of zinc is present, and 
.showed the necessity for increasing the 
copper when an increased amount of 
tin is present. 

Results of fatigue and impact tests 
of alitmiiinm alloys are shown in a 
paper by W. A. Gilison, AUimimim 
Castings Co., Cleveland, and compari¬ 
sons are made with various grade.s 
of .steel.. 

A new method of testing galvanized 
coating, by which the sample is not 
destroyed, was described by Allerton S. 
Cushman, Institulc of Industrial Re¬ 
search, Washington. This method is 
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based upon the measurement of the 
amount of .hydrogen genermd when 
a sample of a definite area 4S subjected 
to the action' of conccntrate4 hydro¬ 
chloric acid to which a small amount 
of antimony chloride has been added. 
Apparatus has been devised for cover¬ 
ing a portion of the sample with a 
tinned iron ring. This ring is closed 
at the one end by a soft rubber stopper, 
thereby making a cell into which the 
acid solution can be run. The evolved 
hydrogen is carried to a mciisuring 
burette by a tube, controlled by a 
3-way stop cock. A tight contact 
is preserved between the bottom of the 
metallic ring and the galvanized sur¬ 
face by a plastic molding clay placed 
around the joint. The chjcf advantage 
of the method is that galvanized cul¬ 
verts or other objects may be tested 
without destroying the sample. They 
may be tested at different spots and 
I he test can be carried on after the 
culvert is installed if desired. Spots 
made by the acid may be rcgalvanized 
or painted to preserve the steel. The 
results of Mr. Cushman’s investigations 
.show the method to be accurate and to 
give concordant results. Small sam¬ 
ples may be teste.d by placing them in 
a cell formed by the apparatus against 
a material which is not attacked by the 
acid. In this method the results can 
not lie rcporU'tl as zinc per square 
foot but the total amount of zinc on 
the samples can be ascertained. 

Columbus Convention Will 
Be Largest Ever 

It is evident that the annual con¬ 
vention and exhibition to be held 
under the auspices of the American 
Foundrymen’s association at Colum- 


ner event in the history of asso- 
elation. ’/' , ^ 

So far as possible, ^ exhibitora Sfe 
given the locations" they prefer; but 
this is sometimes physically impossible. 
The different power driven units must 
be grouped together where power is 
available. A floor plan of the build¬ 
ings and also a plan showing the 
location and character of the different 
available power units has been sent to 
all prospective exhibitors. Copies of 
the plans and any other information 
may be secured from C. E. Hoyt, 
Marquette building, 140 South Dear¬ 
born street, Chicago. 


Will Make Abrasives 

The M. T. K. Sales Corp. has been 
organized at Rochester, N. V., and 
incorporated under the laws of New 
York state to distribute a new bear¬ 
ing abrasive which is intended to 
eliminate the necessity of scraping 
bearings. The product is manufac¬ 
tured by the M. T. K. Products Co., 
Seattle, which, it is understood, con¬ 
templates moving its plant to the 
east in the near future. It is said 
that the abrasive will not cut iron or 
steel and hence will not injure shafts 
or other working parts, and after a 
few minutes of cutting, it breaks 
down and becomes a harmless residue 
incapable of further cutting. J'he 
officers of the M. T. K. Sales Corp. 
aic: President, Benjamin C, Mathes, 
Mathes Sales & Mfg. Co., Rochester; 
\ice' president and consulting engi¬ 
neer, William D. Jones,’ formerly of 
the Symington-Anderson Co.; secre¬ 
tary, Willis P. Anderson; treasurer, 
Avcrill B. Pfeifer, 


bus the week of Oct. 4 to 8 inclusive 
will be the largest and most com¬ 
prehensive affair of that character 
ever attempted m this country. The 
Philadelphia meeting of last year 
created a record both for the number 
of foundrymen in attendance and the 
number of exhibitors. Already, three, 
months before the date set for the 
Columbus convention the total amount 
of exhibition space reserved and con¬ 
tracted for is over 51,000 square feel 
or within^^less than 9000 .square feet 
of the total area in use at the Phila- ' 
delphia exhibition. 

Last year’s' exhibitors to the number 
of 141 already have made their space 
reservations. These, with 85 additional 
who make up last year’s total and who, 
have merely deferred making applica¬ 
tion and the number of new manufac¬ 
turers who undoubtedly will take ad¬ 
vantage of this occasion lends evidence 
to the belief that the' Columbus, con¬ 
vention and exhibition will be the ban- 


Study Microetructure 

The results of a study of the mi¬ 
crostructure of iron and mild steel 
at high temperatures are published in 
scientific paper No. 356 of the bureau 
of standards. It was found that when 
polished metal specimens are heated 
in vacuo, a record of structure which 
exists at tbe particular temperature 
used is inscribed on the polished sur¬ 
face of the specimen. 


Charles H. Small recently has with¬ 
drawn from the firm of Small, Shade 
St Co., San Francisco*, to establish 
a business of bis* own for the salh of 
railway indpstrial mining and marine 
equipment. Mr. Small preivloos^to tfie 
war was connecUd with the American 
Brake Shoe Sc Foufi<4ry Co., .at the < 
Mawah, N. J., plant, ^d was represent 
ativc for that qompapy at the 
ma-Pacific exposition .in 1915. I 




Britisk Practice Recognise# Need for Co-operation Between Foundrymen and 
Engineer#—Gkange# in Design Recomfnendcd to Meet 
Shrinkage Trouble# Encountered in Cooling 


TEEL Stings are used ex¬ 
clusively for diverse- purposes. 
Some difficulties which have 
arisen in the foundry havd 
been due to the nonappreciation of the 
fact that, at the recalescence point Art 
in the cooling curve of steel, contraction 
is arrested and an actual expansion 
takes place. In an ordinary 0.3 per 
cent carbon steel the expansion be¬ 
tween 690 degrees and 650 degrees 
Cent, is approximately equal to the 
amount of contraction between 790 de¬ 
grees and 710 degrees Cent.; therefore 
in some castings of intricate design 
reversals of stress do not occur simul¬ 
taneously in all parts. If such cast¬ 
ings are left in the sand or on the 
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I>reheated furnce, care being taken to 
shake out the casting at a temperature 
sufficiently above this to enable it to be 
sealed up in the furnace before the 
temperature has fallen to the danger 
point. This method was adopted with 
success in a casting for a ship of 
world-wide repute, having a heavy 
flange, or seating, about the middle 
of its length. 

Cases occur where the engineer would 
be put to increased cost, or experience a 
difficulty, by omitting some portion ob¬ 
jected to from the founder’s stand¬ 
point, as, for example, in a cylinder 
or tube such as that shown in Fig. 1. 
This casting has a heavy flange, XX 
2 to 4 feet from the mouth, and used 


designer to placing heavy masses or 
sections of metal where adequate^, ar¬ 
rangements can be made for' 

In the absence of feeding beads, the 
thinner surrounding sections will draw. 
on such reservoirs of molten steel and 
result ill unsoundness or pipinff tn parts 
where it is of the utmost importance 
that a large factor of safety should 
be provided. 

A ship’s stem might be instanced as 
an illustration of this important point. 
The position and size of necessary feed¬ 
ing heads to .secure soundness,, or, on 
the other hand, of alteration in design 
to obviate them, is relatively mo^e diffi¬ 
cult of general solution than the ques*^ 
tion of producing sound steel ingots. 




FUl. 1—CYI.INDKR ('ASTliNO WIlTtil nUVKLOPS PLANE OK WEAECNEHB DUE TO (OOLLNli STItAlNS FIG. 2--8UUGRRTF.U USK OF 8TKKL CIULUI 

TO EUMINATE DIFFICULTY SHOWN IN FIQ. 1 


floor, cooling at unequal rales in vari- only for bolting the cylinder onto its 
ous parts, contraction will be taking base. The flange produces two' diffi- 

place in some portions while in others cultics to the makers. One is to feed 

expansion will occur, when adjacent the square flange to ensure soundness; 

members are in a plastic, or weak condP the other, which is possibly of more 

tton, resulting in cracks. When such consequence, is to prevent pulling in 
difficulties due to reversals of stress the bore of the cylinder about the cen- 
occur, modification in design by the ter of the width of the flange at A. 

engineer, so as more nearly to equal- In such cases probably no objection could 

ize the thickness in critical pms, affords be raised to introducing in this heavy 

ohe means of remedy.* Another is by flange a frame Fig. 2, previously cast 
chilling or using one of the Various in steel, to act as a chill, tbus»equaliz- 
methods. not altogether favored. ing the rate of cooling and also insur- 

liilost steeMounders probably have ex- ing an absence of cavities in the sur- 
perienced casfes Where the use of chills rounding metal. There would be little 
has been followid by cracks in the theoretical and probably no practical 

catting, through the effect,of not.„hav- loss of strength, lor unlo-ss the chili 
ing bi^n fully considered. An alter- . was of excessive thickness it would to 
netSve method.which be adt^ted aMir|e degree be {used by the fluid- 

for some castingi Is to Mmngt iof steel. 

cooUng from a temperature abovj lU' important castings subjected, to 
Ceitt. to take place in mere . stresses, such as Urge gun 

am sniniad at iimdI fuHcst and most careful 

cohiidcrglion should be given by thq 


degrees 



Such a ship casting usually has heavy 
brackets cast between the webs at the 
deck positions, thus further increasing 
the relative mass at these places. There 
is little doubt that a more satisfactory 
casting would result by breaking the' 
continuity at the junction of the 
bracket with the section of the-webs, 
particularly at the extreme forward 
lioint, as such recesses in the deck 
brackets can safely be filled in later by 
electric welding and caulked to make 
them watertight. If feeding heads are 
placed over these brackets, the steel will 
remain fluid at these places after the 
general contour of tlie stem casting has 
solidified, thus tending to unsoundness, 
distortion, and troubles through con¬ 
traction. Another point which should 
be borne in mind in connecfiiMt with 
castings of this type is that during the 
period of cooling the curved Contour 
will tend to approximate a straight 
line. Allowance therefore should be 
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made by the patternmaker for this 
tendency, particularly toward the ends. 

Modifications in design would be 
more satisfactory in some of the cases, 
parts being made separately where pos¬ 
sible. This has sometimes the objec- 



FFC. S-('AST1N(} wiiirrr ha^ lkuit rir.s tied 

INTO INTERNAL FLANdES. PRODirCINO SEC¬ 
TIONS WITH UNEQUAL (M)OLINO llATIS 


tion of increase in cost of machining 
and handling, but cheapness should not 
be the sole Consideration in making 
such castings. 

Castings of the type shown in Fig, 
^ sometimes are sought with light ribs, 
.d/l, tied under internal flanges and 
also to a heavy plate or cone center. 
CC\ Such ribs naturally cool at a 
much quicker rale than the heavy disk 
portion and feeding heads, XX', and 
are therefore in considerable tension, 
where the members join the periphery, 
when the plate portion and the center 
boss have reached their maximum con¬ 
traction. 

It likewise is diflicult to insure satis¬ 
factory eastings of the design shown 
in Fig. 4. This shows a disk, or wheel, 
having spokes of heavy rectangular sec¬ 
tion on which are superimposed a plate 
of lighter section. Drawing, or other 
defects, probably will appear in the 
plate over the center of the spoke nr 
rib, see X on section ab. 

It must he admittecl that a careful 
consideration by the niaiiageinent and 
a joint discussion with all furenirn re¬ 
sponsible for seeing work through the 
ditTerent shops would le.ad to the pro¬ 
duction of bettor eastings; as it .some¬ 
times is seen, after a pattern is com¬ 
pleted, that, if it had been made dif- 
fereiitly in some rcstiect, to allow a 
nmdification in the method of making 
the mold, provision could have been 
made for more cflficient fi-eding, and 
also for guarding against contraction. 

Such expedients as inserting tubing 
of small diameter rammed with sand, 
in lieu of cores where they are .sur¬ 
rounded by large masses of steel prob¬ 
ably would then be arranged and much 
expense saved in cleaning and machin¬ 
ing. It is well known that bent or 
broken^cores cause endless trouble when 
the casting reaches the drilling machine; 
in fact, in many instances it would be 
far cheaper to omit small bolt-hole 
cores altogether. 

Steel founders of repute have over¬ 


come the trouble of honeycombing and 
blowholes in ca,stings. These, in earlier 
days, were considered almost unavoid¬ 
able, in fact it has been stated in the 
past that the presence of blowholes 
might be taken as a “guarantee of 
quality in other respects!’* 

Given steel properly melted and with 
suitable percentages of silicon and man¬ 
ganese, and care in making and drying 
molds, little trouble is experienced from 
blowholes. 

The elimination of honeycombing has 
resulted in largely increased pro<lnc- 
tions of ca.st steel blanks for machine- 
cut gearing and similar castings, on 
which a large amount of machining is 
done. Such a defect is shown in Fig. 
5. Arrangements should be made for 
the fluid steel lo cuter the mold at the 
bottom, and wiii-never possible a cenlri- 
petal action, commonly termed spinuinf/, 
.should be secured. Suitable risers and 
feeders should be provided where nec¬ 
essary, to bring any dirt up into the 
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XX', Fig. 6, which is preferable from’ 
the founder's standpoint as well. 

The same problems are encountered 
in the production of smaller castings, 
weighing from a few ounces upward, 
as supplied to motor and general en¬ 
gineering Anns. The difficulties might 
be overcome in many instances if it 
were possible to arrange to submit 
suggested designs to some steel founder 
of good standing. 

To give one example only; Axle-box 
guides for locomotives, still are made 
as shown in Fig. 7, A, which any user 
will understand generally results in 
drawing at X and X', in addition to 
causing extra work in the machine shop 
owing to the absence of tool clear¬ 
ances, instead of a more gradual change 
ill .section and also of radii at the 
corners, as illu.strated by Fig. 7, B, the 
more usual present design. 

InnuimTablc examples might be 
added affecting practically every type of 
.steel casting made, but tlic desire at 



Fin. 4 WHEEL IIAVIMi HEAVY RETTANHULAU SECTION WITH A PLATE OF LIGHTER CONSTRUCTION 


heads. It usually is advisable to cast 
such articles <]nitkly. 

Castings of this kind frequently arc 
produced without ihc .slightest defect, 
provided the design he favorable. One 
cause of trouble has been the attempt 
lo snpi)ly blanks of fairly large diam¬ 
eter with solid (li.sk, or plate, centers, 
which have a pronounced tendency to 
sh<)w cavities in the rim, practically in 
the po.^ition where the roots of the 
teeth are when these are milled out. 
This is due to the rim being heavier 
in section than the disk and therefore 
remaining fluid longer, and also, in 
cases where the change in section is 
nut so great, to difficulty in arranging 
for adequate feeding at this place. 

It is preferable to adopt H-scction 
arms, but it is then found expedient 
lo break the continuity of the metal 
at the junction with the rim by placing 
a narrow core through the webs of 
the arms. If objection be made to such 
a method resulting in any weakening 
of the casting, this easily can be ob¬ 
viated by increasing the strength of the 
faces, or top and bottom flanges, of 
the arms by having larger radii be¬ 
tween them and the nm, as noted in 


the moment i.s to persuade the engineer 
that exchange of views is of import¬ 
ance not only in respect of the produc¬ 
tion of castings without inherent weak¬ 
nesses, but also in regard to the use 
of differing qualities of steel, or of spe¬ 
cial alloy stcei.s, for various purposes. 

Providing suitable test bars, in the 
case of .some forms of castings, is im- 
portanL if sound pieces for tensile and 



FIG. S—defect developed IN A CAST GEAR 
BLANK-MACniNINO ALONE WILL DlSaXISE 
THIS . DESTRUCTIVE CAVITY 


bend tests arc to be insured. This 
should not be left to the discretion of 
the moldcr, who usually is governed 
by considerations of convenience in re¬ 
spect to the flask used for the J/iMi 
The question is well worth conj^ 







riG. 6—SUOOESTEO METllODfl FOR OVERCOMING BREAKAGE BETWEEN WHEEL AND SPOKES. THROUGH USE OF SMALL CUTTING CORES' OR 

LARGER FILLETS FIG. 7—REDESIGN OF LOCOMOTIVE AXLE-BOX GUIDFiS 


tion by the manatKcment, owing to the 
loss incurred if a .satisfactory casting 
be rejected solely through inability to 
obtain test pieces free from defects. 
In some cases, on cutting up a casting 
for test to represent others produced 
from the same cast of steel, or in 
breaking it under the drop hammer for 
remelting, it has been found that the 
casting was perfectly sound, defects ap¬ 
pearing in the tost pieces only. 

It also is highly advisable to pro¬ 
vide .spare lest pieces, as cutting pieecs 
from rising heads often results m dis¬ 
appointment from causes such as segre¬ 
gation. Consideration should be given 
to such poiiit.s as feeding the test bars, 
and uhethcr the steel is able to flow 
freely through the part provided for 
tests. No. dirt carried off the face of 
the mold, etc., should bo trapped, and 
the test bar should not be sound at 
the expense of unsoundness in the cast¬ 
ing itself, or vice versa. 

For small ca.stings it is advisable to 
treat the test bar as a separate ca.st- 
ing but connected by a spray or run¬ 
ner of sufliciently large sectional area 
to ensure that the test piece is securely 
attached to the group of castings, or 
to the single casting, as the case may 
be, and also to give an adequate flow 
of steel into the test bar, on which a 
separate feeding head should be super¬ 
imposed. A suitable design of test 
piece for this purpose is shown in 
Fig. 8. ^ 

When molds are made by machines, 
it will be fb^nd convenient to arrange 
the patterns on the plate, whenever pbs- 
sible» so that one or more patterns can 
easily be removed and a test bar in¬ 
cluded in place in several of the molds 
which will be put down for each cast. 
Specidl attention tndst necessarily be 
given to the method ‘6f fastening pat¬ 
terns to the plate-to prevent any pos¬ 
sible chance of ‘displacement through 
fTe(|ttent changing; 

ensure satisfactory test'results it 
iSary that the. annealing or heat 
shottld be carefnQy. carried 
4s advisable to have some 


means for recording temperaturt.s, read¬ 
ings being taken in various positions in 
larger furnaces until it is ascertained 
that a uniform beat is obtainetl ii; the 
particular type nf furnace in use. The 
furnace attendant, if left to himself, 
often appears .sjwcially interested in 
recording flame teniperature rather than 
those of the castings under treatment 
If personal attention is given to this 
matter of heat treatment, economies in 
i^nrking, as well a.s higher quality 
material, may result, as small modiflea- 
tions in furnace design, for instance 
sliglit alterations in the si/es and posi¬ 
tions of adniis.sion ports, mav b<’ found 
advantageous. 

The most satisfactory furnace is one 
in which the rate of cooling down at 
the critical temperature can be varied, 
as then it is possible to obtain small 
variations in the maxinumi .stress where 
castings arc made to specification.s. 

Owing to the diflicnlly .sometimes ex¬ 
perienced in passing with reaimealing 



FIG. S—DESIGN OF TEST PIECE WITH SEPARATE 
FEEDING HEAD 

material, which has given results fwo to 
three tons over, or under, the maxi¬ 
mum stress specified, it would appear 
that some engineers have not yet real¬ 
ized that the rate of cooling round 
the recalescence point of the steel gov¬ 
erns the maximum stress. A sub¬ 
stantial .increase, or decrease, can be 
made by accelerating or lengthening 
the perfod of cooling through this 
range. 

It is found in practice that heating 
to a temperature of about 950 degrees 
Cimt. is ^ Advisable to nisure breaking 


iltnen tlie ca.sl crvNl.iIIiiic structure, the 
Imal struciure being, of course, coarser 
or liner according as the rate of cool¬ 
ing through the critical range is slow 
or rapid. This temperature is much 
higlur than is theoretically necessary, 
but rxpcrinieiits show the nece.ssity for 
the higher temperature. The original 
crystallization of a casting will, of 
course, be governed by the ma.*ts of 
metal and the rate of cooling after 
casting. The length of time necessary 
thoroughly to soak castings and com¬ 
plete the brciikint/ down throughout is 
a matter of jiidgiucnt depending on size, 
thickness of metal, position the cast¬ 
ings are loaded in tlie furnace, and 
other coiisiflerations. 

When dealing with large ca.stings of 
heavy section it i.s advisable to pack 
them well uf) from the floor of the 
furnace. Pieces having heavy coiCS 

should be rough cleaned before being 

placed in the furnace. 

Generally, if arrangements are made 
which will admit of castings being 

cooled r|uickly through the critical 
range without riisk of distortion or 
setting up of stresses, through currents 
of cold air impinging on one part of 
a casting, an increase in the maximum 
stress without decrease in the elonga¬ 
tion can be expected and, owing to the 
closer structure, better results from 

bond and shock tests will be obtained. 
Many cases have been noted where 
mild qualities of steel, as cast, have,' 
given practically the same maximum 
stress and elongation per cent as after 
annealing, for instance a breaking 
strain of about 97,000 pounds per square 
inch with 28 to 30 per cent elongation 
in 2 inches. However, untreated samples 
fail to give anything approaching satis¬ 
factory bend tests. 

It is possible that manufacturers of 
high quality castings may soon consider' 
that some form of shock test^anight 
not be against their interests if lower 
grade material, less suitable for the 
purpose required,' and supplied at a 
cheaper rate, be m this way eliminated 
from competition.* 





Bill Makes Some Sheave 
Wheel Rigging » 


NP KIOS 



BY PAT DWYER 





Il.l^ lic'is sn bu'.ily cii- 

gagL'il 111 house liiintiiiK tor 
the p.ist few weeks that he 
hc'irl Mo time to .s|>eii(l an 
oceasional liour in our nii«Ul. lie 
called up the other day :unl ex¬ 
tended an invitation lor i let sell and 
mvself to come over and see llie juint 
he had laiuhd. Ills mtentioiiij are of 
the h( sL and his heart is in the ri}')it 
place l>ut lii-* Use of the vernanilar is 
.sometimes startling, and in ihis^ in 
.stance would h.iee givjn his new land- 
lot d heart t.iilnre tf he had heard Itiiu 
In fact niuler pic-seiit condiimns j; is 
not at all iinprohahle that ihe use of 
the term would have been deemed 
SLiriieieiil cause "ii which tr. ha-e eva 
lion i»iajcei‘diiig'^. 

] passed tin* gornl a oi (1 aloin: W'heii 
1 I cached home that night and having 
lini.slied supjXT reached for in\ liat 
ami proposed that 
we .start on the 
pilgi image. W e 
did eventually get 
niuler way, about 
an hour after- 
ward. The inetn- 
hers of the home 
guard were given 
such an extended 
and elal)orate set of instructions on 
what to do and how to do it tnnler any 
and all conditions, probable and otlier- 
wise that 1 fmally was iiKtved to sug¬ 
gest ill a fiiciidly way tliat wc were 
not going on a tour arnniid the world 
but in all probability would be liack hi 
about three hours. This well meant ami 
totally disinlercsiod observation was 
dismissed frigidly. 1 was told that it 
was a mercy ami a special di.spcnsa- 
tion of Providence that I had some 
one who realized her obligations to 
look after the house and children. 
Furthermore, it was intimated that I 
had no conscience and it would serve 
me right to come home .some night 
and find the baby hanging on the 
clothes line, the other children kid¬ 
napped-and the house burned down. 

I pointed to the fact that we. had 
gone out together a million times, 
more or less, since we were married 
and none of these heart rending events 


had tome to jiass. With the mental 
dexterity peculiar to her sex, this little 
piece of logie, wliich I had confidently 
advanced wdlli the expectation nf 
jii.^tifying my position, was neatly 
tinned to knock the prnji*, from under 
my Content:.ui. I was. told that 1 had 
always found cvcrytliing in a satis- 
fathiry condition on my return soli ly 
owing to the moral effect produced li> 
the general orilei*. which .she al\v.i\s 
iii.'idc it a point to i^sne before going 
.iw.iy from (he hi)nsc fi>r even the 
'.hot u't time. 


and I stayed on tlie verandah wlie.rc 
lie nnlnirdened himself of his views 
on pi ofi leering laiidlord.s and other 
cla.sses of pirates wlio infest our 
lair land at the present time. 1 am 
willing to admit that I encouraged him 
shamelessly and shall always feci that 
1 owe him a debt of gratitude for the 
able, skillful and whole hearted way 
in wliieh he cxprcs.sed sentiments 
which lie close to my heart. I always 
have felt a fear of employing Bill's 
Howiiig stylo due to an early training 
which taught me to expect that the 
direct consequences lay in the here¬ 
after for those who used that kind 
of language. 

'‘This moving business certainly 
gets me peeved/' said he. “No sooner 
do I get fairly settled in a place than 
the bird who owns the house cither 
sells it or jumps the rent to a point 
where if a man pays it he has to live 
on air. I am a Arm believer in the 


‘Till death do us part,’ form of mar¬ 
riage contract but .sometimes I wish 
1 was back again in the old carefree 
happy days when I skipped blithely 
from one boarding house to another 
and had notliiiig to pack but a trowel, 
a double eiider ami a few long lifters. 
WlicM 1 moved from place to place on 
the foundry circuit, I bad nothing to 
tronhle me. I had a good time, plenty 
f)f money lor niy immediate needs. I 
Inid the opportunity of satisfying my 
voiing and ardent curiu.sily and I 
picked np '.nine interesting pointers on 
I he foiimlrv hn.* 5 iness as T went along. 
“While .‘.|)emlnig a sca.son in a 
certain eily which modestly hides 
t^. charms under 
a c a 11 o p y of 
smoke, I di.scov- 
ered bcvcral new 
wrinkles in the 
molding of .slicave 
wliccls. 'Tis inio 
I did not work or 
visit in every sliop 
in the lowni for 
w li e 11 the hot 
weather ai rived 1 
III i g r a t <• d to a 
more congenial 
climate. However, 

1 saw enough of them and their practice 
lo convince me that there are almost a.s 
many wa>.s of making .sheaves in that 
town as there arc varieties of pickles 
put up in it.s famous pickle foundry. 
'Pile name of the city is immaterial, 
but if I were to hint that it is situ¬ 
ated at the junction of two rivers in a 
great coal producing state you would 
probably, be able lo guess the name 
before exhausting more than two-thirds 
of the letters in the alphabet.” 

“Oh, cut out the circumlocution/' I 
said. “I know the city you are talk¬ 
ing about; it is down in a valley and 
the people have to climb a hill a mile 
high when they want to see the sun/' 
“Have it your own way,” said Bill, 
“Not being either a mountaineer .or a 
billy goat, I never saw the sun while 
I was there so ^ou probably are right. 
I have done so much prowling aroun^ 
dark foundries all my life that 1 
noticed whether the sun was 
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'in Pitts—Oh, well! Let it go at that, will last indefinitely. I hare a case and an iron lilting ring for carrying 

the question ol sunlight has nothing in mind where the same wooden pat- the body of green -sand which forma 

to do with the story anyway. terns have been in use for over 10 the groove in the rim of the wheel. 

“I worked in one shop where they years. They have not been in con- As the nm of the wheel is the only 
made great numbers of sheave wheels slant use all that time but 1 should part cast in green sand it is not necea- 

of all sizes and some of the rigs in say off-hand that 100 wheels have sary to ram any sand in the center 

use were certainly time and labor been made off them each year during of the flask. Both cope and drag are 


savers. One rig in particular for mak- that time. barred and consist of the ordinary 

ing 4, 6 and 8-foot wheels appealed to “Por illustration, take a Ti-foot wheel of flanged outside ring and a 

me and I made a similar set of rigging consider in detail sonic of the about 3 feet in diameter on 

for the same class of castings in a pattern making and molding features. . inside. The bars in the cope fol- 
shop I had charge of later. full sized layout is made on the the parting line closely, but the 

“The sheaves to which I have refer- board and the necessary slock for the bars in the drag are shallow and 

ciice are those having wrought iron or rim cut out and built up roughly to serve principally to support the cen- 

stcel spokes attached to the huh and conform to the desired sliape. The ter ring. The inside ring in both 

rim after the cope and drag is 

m a n n e r of hi- I ~ H split to allow for 

cycle spokes. The Jo,n^n fh0Core coniraction. The 

hub is long and ^\/ent j 1 ’^Vent follow ♦board i$ 

while the spokes ! f!] conform 

enter the rim on : i I SI . to the shape of 

the same huii- V pattern and 

zonlal p I a n e as ^ . It also provides a 

the joint ()f the ^ ^ depression around 

pattern, they cn- L__ the perimeter of 

ter the hill) alter PliAU OK TIIK .MOLD Jl-ST IILKOIIK (LOSINfJ DOWN TDK Col'K TDK DOT’IKD LINKS JNDll'ATK TICK the whccl 10 form 
iin n ,I Al'rKViaMK 01- TliK ASSKUItl.KD lOUK UN TIIK FOLl.nWlMJ DA\ TIIK l.IKTINO JlIM! „ cr.nf Ilf* 


rim after the 
manner of bi¬ 
cycle spokes. The 
hub is long and 
while the spokes 
enter the rim on 
the same huii- 
/.ontal p I a n e as 
the joint ()f the 
pattern, they en¬ 
ter the hill) alter 
ii.itely g p a n d 
d own; lliat i s 
hall llie total 
luiiiihiT of Npokis 


IS JMtOVlDKD Wini TIIKKE V SII Vl'KD IMiOJiailONS KQI'VLIA srACKD ON THE 
OUTSIDK KOK IH’JJUNlJ IT l.MO 1*LA(’E 


. 1 -. i.irriM. JUM, the lift- 

’KD ON THE . ■ T, • 

mg ring. 1 his part 

of die drag is 
laiiiiiied liard :iufl there is no need to 


lUiiiihiT of Spokes enter near the niii is huilt in two h.ilves, do\\«l pins laiiiiiied liard aufl there is no need to 

top of the liul) and the other half inserted m l\>o or tliree places alter omt it with a trowel to make a 

niter near the bottom. Owing to which it is placed in the lathe and parting after the drag has been rolled 

fhe i mill ad K »[ cast* iion the luib turned to the rnii-heit shape and over. In making the mold the follow 

cannot be p< I until the rim has dinieiisiuiis. A thin wooden templi t hminl is placrd on the floor in the 

coolid and contiadion ceased. Tlieri*- accurately made to conform to a sec- usual manner; care Unig observed to 

fore, it is customary to pniir the run lional view of llie casting is used |o see tJiat the battens are bearing. These 

ill one day and the Imb on the next. check I lie work as it progresses, .\fter Ini.ards usually arc stiff but unless they 
‘‘"I'lie rim of a b-ioot wheel will con- the lini lias been turned and finislied are cvtiily supported underneath, the 
tract api)ro\im.itcly vU-iiicii which h removed from the lathe and foice i»f tlie rainiiiiiig w'ill throw them 
iiicaiis that the inner ends of the placed oii a suitable bench where the out of shape and produce a distorted 

spokes will be .>1i-inch nearer the cen- hubs wiili prints attached for the wheel. The pattern for the wheel rim 

ter of the casting than they were spokes aie titled on. Jl is then given is then set in its place after which 

when they were placed in the mold. ® couple of coats of black shellac var- the drag is lowercMl into petition. 

The huh of the same wheel generally “ish and is ready to go into the "Lhider ideal conditions it might be 
is about one foot in diameter having foundry for service. possible to ram the draar and roll iT 


is about one foot in diameter having 
a total shrinkage of J-fl-inch. Therefore, 


"Lhider ideal conditions it might be 
possible to rani the drag and roll it 


“The hub of the wheel is made, in over without using a bottom board 


it will he seen that the contraction at a dry .sand^niold composed of four hut in actual practice it has been found 
any point on the circumference of the sections of dry sand core.s. .Since more convenient to clamp a bottom 
hub is only 1/16 of an inch; an amount both lialves of the hub are syiiimctri- board on the drag before rolling it 
which serves only to put a slight ten- cal, only two core ho.xes arc needed, over. Oue reason for this is that the 
sion on the spokes. Two cores from each box make a com- bars in the drag, to facilitate ramming, 

“Where great numbers of these plcte hub mold, the top and bottom are spaced further apart than the bars 
wheels are made, it might ho a<lvi.sal)le cores being made from one box and in the cope. In fact some drags arc 

the two center sections made off the provided wdth only four bars or just 


to use iron patterns but under ordi 


nary circumstances wooden ^ttcriis are of^cr. Some of these wheels are made enough to hold the inside ring in posi- 


quite satisfactory. They arc more 


with a chambered hub and in such 


easily handlfcd and with ordinary care »o provi<if a spe- 

cial corebox, but in others a piece of 

ordinary stock core is used to form 
the bore in the wheel. 

“The flask equipment required for 
the job consists of an iron cope and 
drag, a bottom board, a follow board 
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tion. After the drag is rolled over 
and the follow board removed, parting 
sand is sprinkled over the flat seat 
for the lifting ring and the latter set 
in place. Facing sand is riddled on 
and a number of long spikes, pointing 
toward the center of the wheel, laid 
closely together around the rim. The 
other half of the pattern is then set 
on and sand shoveled in until the 
space between the pattern and the lift¬ 
ing ring and also the space bctw'een 
the lifting ring and the wall of the 
drag arc completely filled. The sand 
in the groove is tucked lightly with 
a hand rammer and the fingers, but 
the remainder of the sand is rammed 
quite firmly. 

“A pai’ling is then made flush with 
the joint of the drag and depressed a 
little at the edge of the bead which 
encircles the rim of the pattern. The 
cope is «et on and four gate pins 
located; two for runners and the other 
two for risers. Four long wood screws 


THE FOUNDRY 

is closed and made ready for pouring. 
On the following day the cores are re¬ 
assembled, clamped together and the 
hub poured. It is customary to run 
some metal through the riser or flow- 
off in case the iron should kick or 
blow off the ends of the arms.” 

‘T should like to hear some fur¬ 
ther details,” I said, “but I hear the 
sound of fairy footsteps approaching 
and you know what that means.” 

“Good bye,” .said Bill; and then he 
added reminiscently. ‘'Yes, sir, Pitts¬ 
burgh was certainly some towrf in 
those days.” 

Verbal Orders Tabooed 
in Small Shop 

Large nniiufacturiiig companies gen- 
erall> appreciate the advantages of writ¬ 
ten orders. One establishment is so 
in.sistent on this point that it has printed 
in red ink at the top of all its niteni.il 
forms Verbal Orders Don't Co. While 


July 15. 

has found it advantageous to write all 
orders. 

A consecutively numbered forgi such 
as the one shown in the accompanying 
illustration is used. The name of the 
man to whom the order is addressed is 
placed on the top line with the serial 
number and the date. The main body 
of the form is used to detail the work 
to be done. Below is space for stating 
the time the work is to be started and 
when it is to be finished. A space also 
is reserved so that the workman may 
be told to whom he should deliver the 
finished task. The job or department to 
which the work is .to be charged is 
stated in the order on the line marked 
charged to. 

These slip.s are made out in duplicate 
so that Mr. Smith may retain a copy. 
The copy is held until the original is 
returne<l by the man to whom it was 
given. This copy serves as a check and 
a reminder for the superintendent, who 
looks over the lot occasionally to sec 
that no job is being slighted. 
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also are iiihcrti-d in the pat tern, their 
upper extremities protruding above the 
cope, before any sand is .shoveled in. 
When this precaution i.s not observed 
the pattern is soon filled with holes. 

“Before lifting the cope a rod is 
passed through the eye of each of 
these screws and tightened with a 
wedge. When the cope is lifted the 
upper half of the pattern comes with 
it. The cope is rolled over for finish¬ 
ing and then the lifting ring carrying 
the groove of the wheel is taken out 
of the drag. To get an even tension 
on the ring, turn-buckles are attached 
to the end of the crane chains. The 
lower half of the pattern is drawn, the 
mold finished and the lifting ring low¬ 
ered back into position. 
rv“The cores for the hub arc set by 
taking the first pair and wedging them 
up level • the parting line of the 
mold. Channel*, are cut with a gate 
cutter for each alternate spoke from 
the ends of the prints to the openings 
in the inside drag ring after which the 
arms are set in place. The mold then 


the niaiiagemciit iu big plants generally 
iiisi.sts on ihe use of written orders 
about the plant, the man who has n 
small shop and supervises all the wor.< 
himself seldom regards t|^is as nece'- 
sary. He knows .all the workmen per¬ 
sonally and cither speaks to the man 
whom he wishes to direct, or .sends 
word to him by one of the other work¬ 
ers. This is the easiest way and if 
results always arc satisfactory, there is 
no need of going to the trouble of 
writing instructions or directions in¬ 
cident to laying out the work. 

However, it sometimes is found that 
the verbal order docs not bring the de¬ 
sired results. Possibly the one directed 
forgets to do the work or he may mi»- 
understand the order. Occasions like 
these have caused A. H. Smith, secre¬ 
tary and treasurer of the Hills-McCanna 
Co., Chicago, to adopt the policy of 
writing all orders for the shopmen. 
The company is an average medium 
sized brass foundry and Mr. Smitli is 
superintendent. He comes into direct 
contact with all the workmen and easily 
could give verbal, instructions, but he 


Purt^hages Steel Foundry 

The Interstate Foundry Co., 3161 K. 
hist .street, Cleveland, has purchased th .2 
Standard Steel Castings Co., 3311 W. 
73rd street, Cleveland, according lo 
F. B. Whitlock, vice president and 
general manager of the Interstate com¬ 
pany, who also is president of the 
Standard company. The purchasing 
company has acquired the assets and 
assumed the liabilities of the other. 
The' action of the directors of both 
companies has been ratified by the 
respective groups of stockholders. A 
meeting will be held shortly at which 
there probably will be some changes 
in the executive staff. The present 
plant turning out steel castings and 
Interstate officers will continue until 
then. For the present the output of 
both companies will continue as in 
the past, the Interstate foundry pro¬ 
ducing gray iron and semisteel cast¬ 
ings and the Standard's Cleveland 
the Illinois plant motor truck wheels. 

Consolidate Interests 

The Hausfeld Co., and the Camp¬ 
bell Bros. Mfg. Co., Harrison, O., have 
consolidated their business interests, 
and will operate under.the name o{ 
the Campbell-Hausfeld Co., effective 
July 1, and will continue to manufac¬ 
ture melting furnaces, and other 
foundry specialties a^.-Srell a* the 
Campbell corn, eotfon and peanut 
planters, F. B. HatfMeld^ is president, 
A. M. Campbell, ^ vice* president: Jos. 
E. Hahsfeld,' treiedreri C. E. Haddock, 
secretary; H. O. Campbell, purchasi 
agent, and Jf#S. Arfnour, sates 
ager. 
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Presents Theory on Oxygen 

filast Iron Has Resisted the Application of Oxygen Welding, and Guttin^f Processes 
—A Consideration of Metallurgical Properties 
Points to Physical Causes 



H ROM the case with which 
wrought iron is cut, it may be 
concluded that an aggregate 
of ferrite combines with 
oxygen with greatest avidity, and permits 
propagation of a cut with least in¬ 
terruption. As the carbon coiuciit is in¬ 
creased, there is a material change in 
the nature of the metal. In place of the 
preponderance of ferrite grains, the 
formation of cementite is recognized and 
its union with some of the ferrite to 
form pearlite—the original mass of pro* 
cutectoid ferrite rapidly diminishing in 
prominence. As anticipated from the 
nature of pcarlite, no material change is 
noticed in the performance of these 
alloys under the cutting torch. Of 
course, an ultra-precise consumption test 
probably would indicate a lowering eflF,- 
cioncy coefficient, but from all appear¬ 
ances, no unusual difficulty is experi¬ 
enced in cutting carbon steels up to 
about 80 to 90 point carbon. However, 
a definite transition is indicated here 
by a distinct laboring of the cutting 
torch. While the torch will begin a cut 
with practically the same effort, 
and proceeds to completion without 
interruption or unusual delay, yet the 
kerf is wide and ragged and undeniably 
distinguished from that of a mild steel 
cut. Tt is recognized practice, now, 
to preheat the piece to he cut to a 
black or dull read heat, when the im¬ 
pediment, whatever it was, seems to 
have been entirety eliminated. 

Metallography explains the sudden 
change of properties in the steel. As 
the carbon content of the hyper- 
eutectic steel was increased, the 
proximate mass of pearlite increased, 
and the pro-cutcctoid ferrite corre¬ 
spondingly diminished in volurne, until 
eventually, a point was reached where 
all of the cementite and ferrite existed 
in the stratified 6r laminated relation¬ 
ship of pearlite. This state is recog¬ 
nized as existing where the carbon 
content is between 80 and 90 point— 
the approximate analysis of pearlite is 
yet mitfefined. As the carbon content 
is further increased, there appears a 
constituent known as pro-eutectoid 
cementite—in fancy, the cementite 








BY F. J. NAPOLITAN 

which has been ejected from the 
pearlite growth. It is circumstantial 
that the presence of this pro-cutcctoid 
cementite is directly responsible for 
the increasing difficulty of cutting. 
Why did preheating the steel before 
cutting make such a remarkable dif¬ 
ference in the results? To he sure, the 
rise in temperature might affect the 
stability of any martensite, troostite, or 
even sorbite that might have existed, 
but the temperature was too far re¬ 
moved from the Acjai point to affect 
the characteristics of the pcarlite. 


M ost of have cxiiressed at 
some time or other the solemn 
opinion that *rast iron could not he 
cut, because the oxide of iron 
melted at a temperature higher than 
cast iron itself. Not only does cast 
iron burn to form an oxide, but the 
higher melting point of the oxide 
probably assists the reaction. While 
ive are rather skeptical of the com¬ 
mercial value of a cast iron cutting 
torch, and are convinced that, 
financially, vee will never be repaid 
for the expense of our experiments, 
yet there are undoubtedly occasions 
when the cutting of cast iron would 
he of great i/d/Mc.—Stuart Plumlcy. 

Surely the pro-cutcctoid cementite 
was unchanged—and it was this same 
constituent that was blamed for the 
difficulty. 

Again, as the carbon content is sub¬ 
stantially increased, an equivalent in¬ 
terference with cutting is apparent, 
until, when the carbon content ap¬ 
proaches 2.5 per cent, cutting becomes 
so labored as practically to cease, and 
no amount of preheating short of in¬ 
cipient fusion will permit it to pro¬ 
ceed. l[he metal now is termed 
cast iron, and a micro-analysis indicates 
that in addition to the presence of a 
certain amount of pearlite and pro- 
eutectoid cementite, as well as certain 
foreign and unobtrusive substances, the 
presence of the final and most stable 
state of carbon, graphite, is recog¬ 
nized. The pearlite constituent ex¬ 
ercises a favorable influence upon the 
cutting operation and the pro-eutectoid 
cementitCf while it Impedes catting, is 


readily compensated by a slight pre¬ 
heating. However, the graphite pre-, 
sents .an entirely new problem, 

One of the stereotyped explanations 
of w'hy cast iron cannot be cut, that 
the melting point of the slag is ap¬ 
preciably higher than the melting point 
of cast iron, is a fallacy. A micro- 
analysis of the structure of an average 
cast iron of about 3 to 4 per cent car¬ 
bon—would indicate a structure identi¬ 
cal with that of a hypothetical steel 
of the same carbon content, except 
that some of the carbon seems to have 
been precipitated as graphite. Should 
that identical pour of cast iron have 
been cast against a cold iron mold, or 
otherwise chilled, the carbon would 
not have been precipitated as graphite 
and the metal would have been called 
a chilled cast iron, or a white cast iron. 
It would actually have been a hyper¬ 
eutectic steel. Such alloys are not un¬ 
common in commerce, and the fact that 
operator.s have been able to cut them 
with no extraordinary effort, has been 
responsible for innumerable false claims 
that cast iron has been cut. Unfortunate¬ 
ly, the nomenclature of steels and irons 
i.s not clearly defined, and undoubtedly, a 
chilled cast iron is but an extension of 
the hypcr-euicctic series. The melting 
point of an iron-carbon alloy is a con¬ 
stant of its composition, whether, in the 
solid state, the metal exists as a typical 
cast iron ur as a steel. Long before 
the point of fusion, the carbon an 
iron exist in one relationship, that of 
austenite. The condition.^ aj^i^ing the 
pouring of cast iron deteripbe^tfae final 
state of its constituents, and it is possible 
to produce a gray cast iron or a chilled 
white cast iron, the carbdn as graphite 
or the carbon as in cementite. In eithal'' 
event, the melting points of thf result¬ 
ing products would be identi^;; '^idhiUeid 
cast iron can be cut with'tkHtt^ 
case, notwithstanding that ita"{ melting 
point is lower than the melting point of 
the slag produced. It is evident, then, 
that the melting point of slag is not re¬ 
sponsible for the difficulty encountered 
in cutting cast iron. 

While the existence of pro-eutectoid 
cementite appreciably retarded cutting, 
the presence of but a comparatively small 
amount of graphite completely prevented 
cutting. The phenomenon, if it were 
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true, is unique, for it would pre-suppose 
the incombubtilibity of carbon. Science 
contradicts this immediately. The re¬ 
action accompanying the removal of car¬ 
bon from automotive cylinders by the 
oxygen method and the explosive com¬ 
bustion of carbon in ordinary gun¬ 
powder are proof to the contrary. The 
conclusion is evident that far from re¬ 
tarding the combustion of the steel 
matrix, the graphite uf cast iioii should 
actually assist it. 

The writer investigated further to de¬ 
termine how much graphite inilueiiced 
cutting. Specimens of so-called malleable 
castings ot the characteristic black heart 
structure were obtained. Such a struc¬ 
ture is made in this country by the un- 
ncdliiig^of white cast iron in which ail 
of the carbon <‘xis1s in ccmeiititc or 
pearlitc, the latter in .some cases en¬ 
tirely removed. The treatment decom¬ 
poses the crnienlitc to precipitate the car¬ 
bon in minute particles, differing from 
the graphite of gray cast iron in their 
extreme subdivision and uniform dis¬ 
tribution throughout a ferrite matrix. In 
making a black heart casting, an oxidiz¬ 
ing packing is used so that while the 
core is that of a black heart casting, the 
mass near to the surfaces is ferrite. 
This shell of ferrite was removed so 
that the materials indicated, under the. 
microscope, a uniform aggregate of fer¬ 
rite and temper carbon. iJy preheating 
this piece to a dull red heal, it was cut 
with the characteristics of a liigh carbon 
steel. This satisfactorily proved that 
carbon as such diil not prevent cutting, 
but that the physical stale of that car¬ 
bon was responsible. As plates of 
graphite, cutting was prevented—but as 
finely divided pa^ticle^, cutting was 
scarcely impeded. 

Reconsidering previous observations in 
the light of this development, we began 
to substantiate our first logical hypo¬ 
thesis. We found, to summarize, that 
ferrite permitted the metal to he cut 
most readily. Vearlite with pro-eutcctoid 
ferrite did not materially affect the condi¬ 
tions. A completely eutectic composition 
first suggo.stcd a transitory .stage The 
existence *>f pnt-eiilcctoid remonlitc re¬ 
tarded cutting; l)iit preheating of the 
piece to a red heat readjusted the con¬ 
ditions so that ciiUing was again as 
efficient as in the case of ferrite. As the 
comparatively Knv lenipcratiire produced 
by preheating was insufficient to effect 
any change in the plnsical stale of the 
constituents of the alU>y, it must be 
concluded that the addititin of heat units 
affected a definite constant, which we 
asstiuicd was the heat of combustion of 
the iron, as the two forces were of like 
characteristics. Tlien a constant result 
from a variable, made axiomatic the 
existence of a second variable. 

* . The sej^nd variable, then, it was co.m- 


cludcd, was the cooling effect of the 
stream of cutting oxygen, and a fur¬ 
ther thought suggested a third variable 
in the time of chemical reaction between 
the iron and oxygen. The preheating 
fl.'imes ignited the steel, the cutting 
oxygen produced combustion, and the 
propagation of the cut was a natural 
consequence. However, as the carbon 
content was increased, the speed of the 
reaction was materially lowered; but 
the velocity of cutting oxygen to insure 
a foiitiniiity of oxygen and slag to the 
bottom of the cut, was a constant, 
h'vcntually, a point w^as reached where 
the rate of combustion between the iron 
and oxygen was so slow that the heat 
units liberated from the reaction were 
(lissip.itcd to >iich nil extent no longer 
to ignite adjacent masses of metal --and 
cutting ceased. Ily preheating the piece 
before cutting, we added to the fones 
on tile weakening side of tlie e<iuilibrium, 
and culling once more obtained. The 
heat units so obtained, compeii.sated for 
the relatively le.^s heat imils liberated 
from the rhcmical combination of the 
iron and oxygen in a definite unit of 
time. 

While the pearlite and pro-cutectoid 
ccmeiititc are readily compensated, tlie 
graphite carbon effectively prevents cut¬ 
ting by the ordinarx means. No addi¬ 
tion of heat units short of incipient 
fusion, by preheating the object, re¬ 
stores the equilibrium It was impos¬ 
sible to strengthen further, one side, of 
the equilibrium, hut no attempt had been 
made to affect the other side. Wc had 
made no effort to reduce the cooling 
effect of the cutting oxygen. Therefore, 
experiments in this direction demon¬ 
strated that we could so effectively pre¬ 
heat the cm ring oxygen that we could 
re.storc Ihc (‘quilibriuni without preheat¬ 
ing the object. 

Shot Iron for Use in Sash 
Weight Castings 

Question: Please advise the best man¬ 
ner of using shot iron in the cupola. 
Wc have plenty of .stove scrap and 
arc of the opinion that if the .stove 
scrap w.is charged first it would pre¬ 
vent the shot iron from falling through. 
We propose making sash w'cights from 
such‘■'a mix. What amount would >ou 
recommend for charging a cupola lined 
to 42 inches; luiw much coke between 
charges and how much limestone? 
Would there he any difference in the 
amount of beehive and b>-product coke 
used for melting and does the former 
require a stronger blast than the lat¬ 
ter? 

Answer: There is considerable misap¬ 
prehension in regard to the use of shot 
iron and small scrap from the cupola 
drop. When melted it is just a.s good 
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as any other iron. The theory that 
shot iron works its way through ffie 
charge and is carried through the tap 
hole into the ladle and later into the 
casting will hslrdly bear investigation. 
It might happen but is highly improb¬ 
able. The small hard lumps occasion¬ 
ally found in castings arc due to en¬ 
tirely different causes which it is not 
necessary to discuss at present. The 
fact that such nodules of iron some¬ 
times arc found in castings poured 
from the be.st of pig iron and care¬ 
fully selected scrap entirely disproves 
the shot iron theory. You will -be 
perfectly safe in using shot iron and 
stove plate scrap in any proportion you 
please. 

A cupola lined to 42 inches will melt 
satisfactorily on any charge from 1000 
to 4000 pounds. The smaller the charge 
the hotter the iron. For the class 
of work which you propose to handle, 
which does not require hot iron, and 
taking into consideration the bulky na¬ 
ture of stove plate .scrap, a 3000-pound 
charge should give the best results. Use 
300 pounds of coke between the 
charges of iron and about 60 pounds 
of limestone. After running off a 
few heats you can vary these propor¬ 
tions a little cither way. All coke and 
all limestone arc not alike and it is 
impossible to lay dow'n a hard and fast 
rule that will suit all localities. 

The amount of coke on the bed will 
depend on the height of the tuyeres. 
Place enough coke on the bed so that 
when it has burned through and set¬ 
tled it will be about 20 inches above 
the tuyeres, then add 6 inches more of 
coke and proceed to charge the iron. 
The cupola .should be filled to the 
charging door before starting the 
blower. 

There is no appreciable difference be¬ 
tween by-product and beehive coke when 
used in the cupola- Your cupola will 
melt about tons an hour and there¬ 
fore you will need a blower capable of 
delivering about 5000 cubic feel of air 
a minute. 

Purchases Truck Plant 

The Vale & Towne Mfg, Co., Stam¬ 
ford, Conn., recently has purchased 
the Industrial Electric Ttuck division 
of the C. W. Hunt company, Staten 
Island, N. Y. Arrangements have 
been completed for increasing the 
coinpany*.s manufacturing facilities at 
Stamford to caie for the require¬ 
ments of the new line. 


The Diamond Qil .Co.’, Philadelphia, 
recently has completed additions to its 
Philadelpliia works, including the 
stallatioii of machinery for treating^*^'" ■ 
sec<l oil for cores. 



New Annealing Oven Saves Heat 

Continuous Tunnel Kiln Havingf Double Gbambera With a Common Wall Between Reduces 
Radiation Surface—Cold Cara Enter One Cbamber And Absorb Heat of 
Cara Coming From Opposite Chamber 


CARCJTY ^of fuel of alj ds- 
scriplions is causing 
turers to endeavor d- 

serve as rtiuch as pos^ElVtc 
and to Seek tnore 'efficient methods 
of heating. The same problem w.*is 
met in Europe years ago, but the 
procedure followed there did not at 
the time appeal to producers in this 
country where the fuel supply was 
plentiful. One of the steps taken to 
conserve fuel was the use of the liiiiiirl 
kiln in place of the periodic oven for 
annealing malleable iron castings. The 
tunnel kiln permits the charge to 
bp heated on entering at one end of 
a long tunnel and to be passed to the 
coinlmstion zone in the direction op¬ 
posite to that ill which the hot gases 
of conibuslion arc passing. The -charge 
is carried on through the firing zone, 
iisuajly liy cars running on a trc'ck 
through the furnace, and then through 
a zone which is not heatei} but which 
is a part of the kiln and absorbs tin- 
heat from the charge as it cools. This 
method conserves fuel by extracting 
heat from the escaping gases and using 
it to heat the incomi^ig charge. Also, 
tunnel kilns psually have le.ss radiating 
space in the roof and walls than the 
several periodic ovens recjuiied to 
accomplish the same amount of work. 

f'iitifinitniis: fiinnrl-fvnp fnrnarpc fir«f 


were used in the porcelain industry. 
I-ater they were introduced for an¬ 
nealing .steel and more recently for 
annealing malleable iron. Until lately 
all the tunnel kilns installed in this 
country have been of the type orig¬ 
inated in F.uropc. However, recently 
an American firm, the General Com- 



Kjn 1 (:ros.s section iTiKoudii KiuiNa zo.ne 

bustion Co, Chicago, lias designed a 
tunnel kiln embodying new principles. 

This is installed in an eastern es¬ 
tablishment and is used for anneal¬ 
ing sheet steel. The temperature re¬ 
quirements of this operation arc quite 
rigid to assure the requisite quality 
and the tunnel kiln has turned out a 
finished product which is entirely 
satisfactory. 

'Khe kiln of the Gt*iieral C'oinbustio i 


Co. is built under the Kirk patents. 
The novel feature is that the kiln is 
composed of two chambers built beside 
each other with one wall common to 
both. A plan of one of these units 
is shown in Fig. 2. The stock pro¬ 
gresses through the two chambers in 
opposite directions, and in each one 
i: moves opposite to the direction in 
which the burned gases arc •movfng. 
This regulation is accomplished by 
having the two firing zones placed 
diagonally oppo.site to each other, a.s 
may be noted. A wall separates the 
flues of these two compartments. Fig. 
I show.s a cross section of the kiln 
through the combustion chamber, the 
arrows marking the direction of travel 
of the gases. It will be noted that 
these products of combustion travel 
directly acro.s.s the axis of the kiln 
instead of parallel tn it. A number 
of combustion chambers arc provided. 
The burned gases pass through a 
flue along the entire length of the 
wall of the furnace and preheat the 
incoming air to be u.scd for combus¬ 
tion. This air pas.sc.s along the same 
cliamf)er through a line of cast iron 
liipr ol '.pecial design. 

The entrance end of one chamber 
is beside the exit end of the other 
chamber and the wall between is 
perforated at the top and at the bot- 




Ouef ELIVATION 


2--8EC1I0NAI. PLAN AND ELEVATION OF A DOUBLE CHAMBERED CAR TWE. lUNNKL KILN FOR ANNFULl.NG MAU.EARLE IRON CABTINOB— 
NOTE THE FIRING ZONES OF THE TWO CHAMBERS ARE LOCATED DIAflONALI.Y OlTOflITE EACH OTHER^ 
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tom with a row of ports. With this 
arrangement the hot air from the 
annealed pots rises and passes through 
the upper ports to the chamber con¬ 
taining the cold incoming pots. Be¬ 
ing cooled hy. these the air settles to 
the bottom portion (»f the chamber 
and is drawn through the ports at the 
bottom of the center wall to the 
chamber containing the hot pots. In 
this way thr hot material assists in 
heating the cool incoming charges and 
these in turn increase the cooling 
rate of the pots containing the an¬ 
nealed castings. 

The kiln is almost a perfect mulTle 
and the charge is never subjected to 
the direct action of the llaine. Little 
beat IS allowed to pciulratc under¬ 
neath the cars, which have an ef¬ 
fective seal between them and the 
walls ^'hcrc^^rc no elahtirate methofl 
for cooling the hearings is necessary 

Antichambers are used at both ends 
to prevent air frrin entering the kiln 
when cars are charged or discharged. 

'i'hc application of this kiln to an¬ 
nealing malleable^ iron is shown in 
Kig. 3, which illustrates the layout of 
an annealing room with two 40-ton 
continuous tunnel kilns. The actual 
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KUJ I..\Y()nT OF A,NNK.\I.I.N'<! KOOM FOR \ 
M.\U.EAIILK ri.ANT 

IcMigth of this double furnace is 120 
feet 0 inches, but it is stated that it 
will anneal as many castings as a 
single tunnel kiln 241 feet long. To 
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anneal 80 tons of castings a day-tn 
a 6fi-day time cycle, with a 6-foot 
car carrying 6% tons of castings, 12.8 
cars must be charged tyi days before 
any come out. As the cars are 
6 feet long the length of the oven 
would necessarily be 6 x 634 x 12.8, or 
480 feet long. Therefore, a single 
tunnel kiln would require a building 
considerably more than 480 feet long. 
A more convenient arrangement is 
said to be the use of two double 
type kilns as illustrated in Fig. 3. 

In the case under consideration, the 
two furnaces arc placed across one 
end of the building, adjoining the hard- 
iron room, leaving ample space for 
transfer tracks and, with all acces¬ 
sories, occupying not more than 40 
feet of the length of the building. 
Kach furnace with its air lock is 134 
feet long. The depressed tracks, with 
transfer cars at each end of the fu**- 
iiaces provide convenient means for 
handling the cars from the bard-iron 
room to the kiln, and from the kiln to 
the dumping floor. Ample space is 
left for cleaning, sorting, storing and 
shipping. A 10-foot passage is left 
for access hy industrial trucks to 
and from the hard-iron cleaning room. 


Some Reasons Why Coupling Boxes Break 

BY M. E. DUGGAN 


g N ARTICIJ*. appeared in a 
recent issue of The Imiundry 
illustrating and descrihing a 
rolling mill coupling ot a 
rew design. The writer of the article 
icfcrs to the troubles experienced in 
lulling mill work on aeioinil of the 
oiiipliiigs hreaking after heing in serv¬ 
ice only a few days, aii<l then dcscrilus 
how these dilliciillies were overcome 
by^ a senes of expcnnienis supplemented 
by a study of the conditions under 
which these castings operate. Some of 
ihc experiences of the present writei 
may he appropriate in this respect since 
they bear out the value of the policy 
advocated in the article referred to in 
Tiik Fopnury a coupling was de¬ 
signed similar to the i>ne shown in The 
Foundry willi the exception that one 
wore feature that adds to its w'orth for 
the purpose for which it is intended 
was adopted. This is in the shape of 
■an oil groove which .insures constant 
lubrication on the inside of the box. 

F^pcrience gained from observation 
and study in the rolling mill has .shown 
that in the majority of cases it is not 
defective material in ihs casting that 
causes the trouble. In nearly every 
case where spindles or coupling boxes 
break shortly .after being put in use, 


die fault can he traced to incorrect 
design. Where the boxes do not fit 
snugly there is excessive back-lash and, 
11 f<ir w'ani of liihricalion the boxes 
<li. not adjust theiiiselves quickly and 
ie;nlil\ when th • mill is reversed, llic 
l).ids on t1u‘ ctid.s of I he spindles exert 

wedging strain on the coupling lioxes 
and lirealv them. 'I'hc only way to 
diseoNor the cause of trouble of this 
kind aiul devise a remedx is to study 
the piece of machinery under actual 
I'per.iting coiididons. 

About 30 years ago the writer was 
eiiiplovcd ill a null in the Hast where 
30, 00 and 90-foot rails were rolled. 
The couplings and spind*cs in use at 
that time w'erc the same as those used 
iioj. They were known as four leaf 
(lover, or four lootli drive, and a largs 
sUK’k was alw^ays kept on hand to re¬ 
place those which broke, a phenomenon 
which was even more common then 
tliati now. 

A new coupling box was designed 
along lines suggested by a close study 
of operating conditions in the mill. 
W^hen the pattern was made and de¬ 
livered to the foundry, the molding and 
coremaking was closely watched and 
after the ca.stings were poured and 
.shaken out they were cleaned so the 


spiudlc fitted evenly and closely in the 
coupling l>ox and all sliding or contact 
surfaces were free from sand and as 
smooth as it was possible to make 
them. Before assembling the couplings 
and spindles in the roll train the con- ^ 
tact surfaces wcic well gi'ea.scd and 
they were thoroughly greased every 
n.orning thereafter. The grease was 
applied where it was needed and not 
in the roll-pit, or all over the roll- 
housings as is sometimes the case in 
such work. 

This lest pair of spindles and coup¬ 
lings ran continuously for four months 
nnd a half with no further attention 
than ^he daily grca.sing. A second pair 
was given the same attention and 
ill another mill; they also ran fq 
months. By the time a third set was 
installed the novelty had worn off, they 
were given a scratch brush foundry 
fnish and placed in the mill. They 
lasted just two wcek.s. A fourth set 
was treated with even less care and 
they lasted just eight hours. The man 
responsible for cleaning the castings 
and the greaser were shewn the cause 
of the breakage and after that there 
was no more trouble ^perienced from 
coupling boxes breaking before 
had given normal service. ^ ‘ 

- ^ 



Electrical Melting of Alloys—X 

Companaoa* Between Typee ee to Economy SbooU be Baeed Upon Uentieel 
Operating Conditione—Consideretioae Wbtek Influenee e 
C3ioice of Furnace Are Outlined 



BY H. W. OILLBTT 

^OME of the advertising, and ing the value of the lost metal 11 1/3 the inching of nine different alloySi 

ev^ the technical literature cents per pound, so that a 4 per cent whose composition is not given, seven 

of electric brass furnaces in- saving in the electric would be $9.07 different ones being melted in the pit 

eludes detailed cost figures to and one of per cent would be $5.67. Ares; four, including one not given In 
show the relative costs of melting by Another plant might show widely differ- the coke run, in the Schwartz; and one, 
fuel and by electricity, in which the item ent figures on the coke-fired crucible not melted in either of the other fur-/ 

of interest and depreciation on the elec- cost, while still another would use clay naccs, in the electric. The average pour- 

trie furnaces costing from $10,000 to lined ladles instead of crucibles for ing temperature from the electric was 
$20,000 each, has been neglected. pouring from the electric furnace. That 2280 degrees Fahr. and 2096* degrees 

For example, take the figures given is. slight changes in conditions from Fahr. from the Schwartz. While such 
on a Baily furnace, in the second plant to plant, in cost of power, metal, 
reference cited, which arc 

.'jiiiiiiiiiiiniiiiiiiimiiiHiiwiiiiiiiiiiiiiii)iiiiiiiHi)!iit!iiiiii;iiiitiiii!iiiiiiiiiiiiiiiiiiiitiiii)iniiiuii^ 


reproduced in Table 1. At 
15 per cent interest, de¬ 
preciation and obsolescence 
per year, IH Pc** fCHt per 
mouth, the extra invest¬ 
ment of some $7500 more 
in the electric equipment 
over the crucible furnaces, 
or $93.75 per month, at the 
production in this case of 
70 tons per month,' 
amoinits to $1.34 per ton, 
enough to reduce the cal¬ 
culated saving by nearly 
one-third. If the extra 
metal loss in crucibles had 
been only 2yj per cent, the 
calculated value of the 
loss would fall $2.40. Had 
pow'cr cost 1.61 cents in¬ 
stead of 1.41 cents per 
kilowatt hour,' it would 
have cost $1.15 more per 
ton. By such an alteration 
of conditions even as bear¬ 
ing only on these two 
items and the inclusion (*f 
interest, the balance would 
be 39 cents per ton 
against the electric fur¬ 
nace. Had the furnace 


More Information Needed 

UiCTKIC furnace melting an applied to the Jmisx 
^ casting industry stifl is too young to assert positively 
lehat constitutes the best practice or lehat unit takes 
the lead in economy and efficiency. In the accompanying 
article, the author emphasises strongly that accurate 
data are essential to a comparison between furnaces 
and that all the contributing factors must be parallel. 
Relatively minute details may swoig the siale for or 
against equipment tehich is on trial. A case occurred 
in a xc'CsUrn foundry where it was found impossible 
to pour bronze caslings from the furnace tightly 
closed. Ingots accordingly were made from scrap and 
remclted in crucibles before successful castings were 
produced. On adidce of the furnace makers, a hruk 
was removed from the door, when it teas found pos¬ 
sible io pour good castings directly ivithout rnnelliny. 
The small detail mentioned represented the dividing 
point behucen success and failure for the furnace. 
As the author states, “H'hat is vitally needed now 
is specific information on the abiliftes of each type 
furnace for particular tasks.'* Uieclrie melting furnaces 
arc on trial. Careful study and an exchange of cjr- 
pericnees is vital io the success of the industry. The 
brass founders of the country should not return a 
verdict until all the evidence is in. 


records show the cost of melting in each 
furnace under the cotidi- 

iiiiiiiiiinHMiiniiiiinww^; tions which each worked, 

^ iL comparison of furnaces 

melting different alloys, 
heated to different temper¬ 
atures, is not accurate as 
to true comparative power 
and fuel costs and prob¬ 
ably decidedly inaccurate 
as to comparative metal 
losses. Such tests can be 
made, if properly taken, to 
give exact comparative fig¬ 
ures on melting costs {ti 
any one plant, at any one 
period, and for any given 
alloy; but it is asking too 
much of the laws of 
chance that they would 
ever be exactly true for 
any other plant, other pe¬ 
riod or other alloy. Rela¬ 
tive cost figures arc useful, 
l»iit only for the particular 
condition upon which they 
are based. The first es¬ 
sential for a comparison 
is accurate data oh the 
vai’foiKs item.s of melting 
cost ill the fucI-fircd tur- 
narcs, and then equally 


been operated another heat per day, the crucibles 
power consumption might huge fallen swing the balance back and forth, 
to 500 kilowatt hours per ton on the 
yellow brass melted, which would again 
swing the balance for the electric 


accurate data on various 
fuel and labor will often electric furnaces. If a .plant can 

use a large electric furnace 24 hours 
a day and has moderately cheap power. 


In another comparison* of cokc-fired, 

Schwartz oil furnaces and Dctr<^ elec- there usually is so great a Icc-way te 


tries, apparently on alloys of the red favor of electric melting that even rough 
furnace. Or, since the metal loss is brass type, the labor cost per ton in figures will prove it, but as the usable 

not alkj^kinc, but partly copper, one coke fires ifi put at 170 per cent of the size of electric furnace becomes smaller, 

might K i^late it to be 1/3 copper at figure taken in the comparison previously the hours operated per day fewer, and 
18 cents and 2/3 zinc at 8 cents, mak- cited, the ladle cost is given as 20 cents the cost of power higher, each case 

•Coon'. ConiM. B. V.. ElMtie imtw* hr **•'"** is taken at 1.6 cents may approach the border line and be 

-- instead of 1.4 cents, interest and de- highly debatable. The big plant usually 

predation are included and lost metal has a sure money saver in tRe right 
is valued at 18 cents per pound. electric furnace for it.5 work, while the 

This latter comparison is made on little plant had better investigate before 

it invests. The big plant with a one- 
ton furnace, costing $12,000 installed, 


MdttnR Nod-ferrous Metals, t^randrr. Vol. 47, 1019, 
p. 320. 

Anon,' Kleotrte Meltfnz 8lM»f Beonony. PoUndry. 
M., 1019, p. 843. 

And for orltldiw of oacb coot flidrn. s«e 
EAtoM. Blectrlr Furnaee MoUl 1n- 

dwtry, VOL IT. 1810. p. aso. ^ 
s. Bt. Jolm, k. M.. Mrltlnt Non-forrom Metals and 
M AUoyi In the Rleetrle Fn'vacs^ Chom. and 
, Vok 82, 1820, p. 140. 


^Reardon, W. 4.. Elfctrle Maltins In an OU 
Kumaee, lletal Industry, Vol. 18, 1020, p. 208. 
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producing say 250 tons per month on 
two-shift operation at 300 kilowatt hours 
per ton and power at 1J4 cents per 
kilowatt hour mif^ht charge oiT 60 cents 
per ton interest and depreciation, anti 
its powei coht would he $3.75 per ton. 
A little one, with a 250 pound furnace 
costing nruiind $4000 installed, produc¬ 
ing 20 tons per month on single shift, 
at 475 kilowatt hours per ton, power at 
2^4 cents per kilowatt hour, would have 
$3.00 per ton interest and depreciation 
charge ami $9.60 per ton power cost. 
It would cost the .small foundry $8.25 
per ton more to melt electrically than it 
would the large one. Yet the little 
fellow might be melting wdth fuel al¬ 
most as cheaply as his larger coni- 
pelit<»r. *Thc large.sl si/cd furnace that 
can he kept busy, is the most eminent, 
in a given type. 

Another point to rememher. i.s that the 
power consumplion and production 


figures quoted by a furiiaie maker are 
often those obtained under the best 
opi'ialing (.otulilioiis, oi at le.ist niidei 
test Cdiiditioiis, rather tlian under opeiat 
mg handicaps. This is ixTiectly 
pruvided it is made cle.ir vvli.it the con* 
clitiims for those ligures aie, since to do 
otlierwise would lie charging the iTii- 
naee with avoidable inelficieiKy ni npeia- 
tion. 

Makers .st.itenients a-' to inclal lo^^e^ 
on a givi’ii alloy usually can he taken 
at close to pai. hceaiise witli reasonable 
care in keef)ing the fiiuiaies tightly 
closed, ainl with the eveicise of some 
common .sense in fitting the t\pe ot 
furnace to the all(»ys to he melted, low 
metal losses will he the rule in all the 
furnaces. The unceitaiiUv as to the 
actual metal losses in the iuel-fireil fin- 
naces, due to lack of adef|uate records, 
often makes it hard to tell just h(>w’ 
much nielal electric melting docs save. 

The choice of a furnai.e of the proi'cr 
type for the work to be done should lie 
the result of the consideration of the 
several factors, as follow*'': 

Present melting cost or possible co.st 
ill improved fuel-fired furnaces. 

Nature of the work. 

Alloys to he melted. 

Daily tonnage desired. 

Hours per day furnace can be 
operated. 
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Characteristics of electric power 
supply. 

Cost of power. 

I')ata at hand to show behavior of 
diiTcrent furnacc.s under corresponding 
conditions. 

SjM'rial conditions, .such as lloor space 
available, possibility of preheating 
charge, of mechanical charging etc. 

4‘here are some cases where one may 
at once reject the possibility of electric 
melting in any ti'pe of furnace for the 
present. A jobbing pattern shop that 
makes its own ca.stiiigs for brass pat¬ 
terns once a month, could not stand 
the initial investment in an electric 
furnace, no matter how desirable its 
use might he on other considerations. 
Similarly, the small foundry, where 
work is iiilcrmilteiit, and where hras.s 
nr bron/e is imt melted every day, is 
not likely to be able to use an electric 
furnace, although the Aja\-Northrup 
inav ultimately he inatle cheap enough to 


meet this reqiiireiiieiit. Conversely, the 
larger the iimdiu'lKMi and the more coii- 
liiuious the operatkjii, the gieater is tlie 
need for electric melting. 

There are probably a lew cases where 
sinh extremely hot metal is required 
lint no hearth tvix* fiirii.iee with double 
pouring, will .serve. l‘'*ir !ln*se. lift-out 
eiiieihle iiirnaces still may he ri*(|iiiroil, 
unless the hull is l,iki*M by the horns and 
a small eleiMric I'uniaie aflv.iueed wliiih 
in.IV lie picked up and brought hoflily 
to tile molds, (tr, and far more likelv, 
the molds arc hi ought to the furnace. 

Where some cost factor in fuel-filed 
melting is v.mislimgly small, it may hap¬ 
pen that electric melting could hardly 
compete. 

Xiituntl ( tniditions Unrcni 

For example, one firm, situated in a 
natural ga.s field, has its own gas well 
on its own property. It is prol)ablc that 
this firm propeil> will continue to use 
gas-fired furnaces. The converse of this, 
equally rare, already ha.s been noted 
ill the use of an electric furnace for 
intermittent .servkc by a firm having 
available large amounts of hydro-electric 
power at practically no cost so that the 
exjiense for furnace is practically 
negligible. The writer's own experi¬ 
mental work on electric furnaces of 
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various sorts has been done under 
.similar conditions, since Cornell uni- 
ver.sity, which is co-operating with the 
bureau of mines, has a hydro-electric 
plant which runs whether the electric 
furnace is operating or not. Therefore 
the use of power for the furnace in¬ 
volves no cost whatever outside of de¬ 
preciation. 

A more common case where electric 
furnaces are not applicable is that in 
which the only available source of elec¬ 
tric power, say the central station of a 
small town, is already heavily loaded and 
the demand for more power is not yet 
great enough to justify expansion of the 
centra! station. In such a case it 
normally is not ju.stifiable for the found¬ 
ry to install or enlarge its own power 
plant to produce power for the fur¬ 
naces, as the total investment and the 
operating costs of a .small power plant 
are loo great. Quite .similar is the 
case where a .small central station ha.s 
so much lighting load that it has little 
surplus for industrial power, and the 
prices for such power are prohibitive. 

lixpandimj Sendee 

Now that electric melting has cut the 
shackles of the wrought brass industrv 
by making it possible to melt in decent 
.si/?ed units instead of the absurdly .small 
units to which the fragility of large 
crucibles formerly held it, it is reason¬ 
able to expect that the hras.s indiislry 
will go at its problem on a larger scale, 
almost comparable to the steel industry. 
Instead of casting 2()U-poiind ingots and 
cropping a pipe from each, why not 
cast a 1000-pouiid ingot and saw it up 
to size, thus avoiding the \vd.slc in crop 
ends? Is it not possible also to build 
and oi)crate hra.ss rolling mill machinery 
that will handle billeis, slabs, etc., con¬ 
siderably larger than th»* present sizes? 
The writer realizes that there are many 
leasoiis why this has not been done, but 
now that one of the main reasons has 
l)icii removed it would appear that some 
lurther advances m labor saving and 
decreased production costs could be 
made by handling larger pieces. If the 
writer's idea on this is correct, a 1-ton 
or larget furnace may have an advantage 
over a OOO-pound size in later opera¬ 
tions than melting. However, by the 
time this is worked out, the preformance 
of a 1500 or 2000-pound induction fur¬ 
nace doubtless will be thoroughly known 
and its special problems solved, so the 
induction furnace bids fair to main¬ 
tain its present supremacy in the rolling 
mil] industry. 

In the smelting and refining industry, 
the task of taking foul miscellaneous 
junk and making it into high grade in¬ 
got, or direct into castings, is facilitated 
by a large furnace. Such plants normg} 
can operate 24 hours a day and 
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large electric furnace so operated will 
save metal enough and show a low 
enough power consumption to beat fuel- 
fired furnaces. 

These plants usually handle a wide 
variety of alloys and seldom can use 
the induction furnace unless they are 
certain of steady work on yellow metal, 
nor can they normally use a direct arc or 
stationary indirect arc type, because of 
the need for melting yellow brass now 
and then. The moving type indirect 
arc stands out .ni the most 
generally applicable for 
such service. Since melt¬ 
ing is the main operation 
in such plants it pays to 
bend every effort toward 
the reduction of melting 
costs, and the clficicncy of 
the type mentioned, to¬ 
gether with its ability for 
large production, recom¬ 
mend it. In melting nickel 
alloys, monel metal for 
example, which contain no 
volatile metal and are 
closely allied to iron and 
steel, the direct arc fur¬ 
nace has proved value 
and i'i the natural first 
choice when such alloys 
alone arc melted. True, 
bronze, and possilily pure 
copper (.always with the 
proviso that we avoid cop 
per poisoning l>y fumes) 
arc possibilities, ff)r the 
direct arc t\i>c. Where 
only red brass or broii/c 
arc to lie handled, with 
now and then some cupvo- 
nickle or monel on the 
one hand, and alloys of 

not over IS per cent zinc 
on the other, the blalioii- 
ary indirect arc fnrnares 
deserve consideration. The 
choice of the indirect arc 
lurnarc for cupronickel, 
bronze and the largo scale 
melt*' of silver, Iiy the 
mint, was very sni table. 

The ordinary jobbing shop, changing 

from o!ic alloy to another in r-anges 

of zinc content, and normally operating 
1/Ut eight to 10 hours per day, must 
choose atnotig the versatile furnaces. 

If the pow'cr conditions prevent the 
use of a single-phase furnace, the Gen¬ 
eral Electric^ or Ajax-Northrup would he 
the choice, as they arc the most fully 
developed polyphase furnaces. Single¬ 
phase furnaces are usually admissible, 
and the jobbing shops are so far using 
mainly the Detroit and Booth rocking 
and rotating furnaces, and the Daily 

granular resistor furnace. 

inattentive or carele.ss operator 

’’'\jbly can do more damage to the 
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moving furnace than to the Daily. Where 
clo.se temperature control and thorough 
mixing is required or desirable, the 
former type has an advantage. Where 
the power supply cannot stand a .single- 
phase 300 kilowatt arc load, hut can a 
100 kilowatt resistor load, the Daily 
has a tyi>e which will answer. W^here 
high production jicr furnace is called for, 
the moving type is ahead. W^here melt¬ 
ing is but a slight part of the total 
manufacturing cost the Daily simplicity 
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coke or oil shipped to the foundry and 
burned direct in a fuel-fired furnace. 

The war .showed that conservation and 
efficiency arc not merely abstract prob¬ 
lems for the next generation, and hcat- 
Ics.s day.s, coal strike.s, railroad strikes, 
embargoes, etc., have shown that the 
more we curtail our requirements for 
coal production and transportation, the 

better. Electric bra.ss furnaces effect 

conservation by saving metal, and by re¬ 
leasing fuel oil for other commercial 
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of operation may overbalance its higher 
power consumption. Where melting is 
a big factor in the cost, or where power 
costs are high (say over I 1/3 cents per 
kilowatt hour) the greater ihermdl effi¬ 
ciency and lower power consuinptioii of 
the moving type, notably overbalances 
the cost of electrodes and the other 
factors and .swings the scale toward the 
latter. 

.Another consideration in favor of the 
more efficient types of furnace, such a.s 
the induction, the high-frequency, and 
the moving furnaces over the less effi¬ 
cient types, is that the former usually 
require no more D.t.u. as coal to be 
shipped to the central station than as 


needs, for shipping and agricultural use. 

It is significant that one steel foundry 
which formerly used a Hcroult .steel 
furnace, the .standard furnace for its 
purpose, sold it and replaced it by an 
open-hearth when the cost of power rose 
to nearly 2 cent.s per kilowatt hoiir.^ 
While the electric furnace gave a higher 
quality of product, the open-hearth gives 
a satisfactory quality at a lower cost 
in this particular case, the cost of power 
being the deciding factor in tlM total 
cost. 

Electric melting still is too young for 
all the needed data on all types and sizes 

*Kdttorlal artifle—Mcltlns chanRcs bring lover 
coHts, Foundry. Vol. 48, 1920, p 2S3. 
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uf furnaces under all conditions to be 
available. Much information should be 
forthcoming in the next few years, 
particularly from those plants which have 
installed two or more types of electric 
brass furnaces. It is unfortunate that 
only small amounts of what little com¬ 
parative data on performance of two 
types, makes or sizes of electric brass 
furnace on the same work have been 
secured by such plants, arc as yet avail¬ 
able. Most of the plants which have 
gone deeply enough into the problem to 
sec the advi.sability of installing different 
types for different work do not care to 
handicap production by running tests of 
each type on the various classes of 
work, and what data they ha\c to .show 
that ontbfuriiacc is more or less desirable 
fur certain work than another is often 
withheld brcau.se the u.ser sees that each 
type is valuable and he does not like 
to throw cold water <in its use, even 
tliough, under his own conditions, an¬ 
other type will do better work. However, 
what i-' vitally needed now is .specific in¬ 
formation on the abilities of each type 


for particular tasks, and, even more 
vitally, data on the limitations of each 
type. For example, there is no available 
data on nickel brass (German silver). 

It is believed that enough has been 
said in the preceding articles of the 
series and in this, to show that electric 
brass furnaces as a class are an epochal 
improvement in non ferrous technology, 
and to make it erfually clear that there is 
no such thing as any one hi^st electric 
brass furnace. Every type, and nearly 
every form and size of each type, ha.s 
its specific virtues and limitations which 
fit it for .some work and make it less 
fit for other work. 

The proper clioicc of an electric brass 
furnace concerns the user, the furnace 
maker, and the central station. The first 
is ctmeernet’ fMily with his own prob¬ 
lem. The second has a reputation to 
make or to maintain which is more 
important than an individual .sale. The 
third should take the broade.st point of 
view of all the interested parties, since 
if electric bras.s melting is advanced by 
fitting the furnace to the job rather than 
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by crowding every foundry loot intb 
the same sized furnace shoe, this field, 
a most attractive one to the central sta¬ 
tion, will widen more rapidly. The pros¬ 
pective user has a right to expect that 
the central station can give him un¬ 
biased information. The wise central 
station manager will inform himself 
fully and impartially in order to be able 
to give such advice. 

The fuundryman should get all the 
help he can from central station men 
and from furnace salesmen, but he 
should let neither attempt to influence 
him toward a particular type, make or 
size of furnace on merely general 
grounds. Each foundry is a particular 
c ase and demands its own comparative 
cost sheets with each item backed up by 
facts. The furnace sale.sman usually 
can prove what the power consumption 
and metal loss will be for his electric 
furnace. It is equally necessary that 
the foundryman know, and not guess, 
the fuel consumption and metal loss in 
the fuel-fired furnaces with which he 
is comparing it. 


How and Why in Brass Founding 

By Charles Vickers 




Adding Deoxidizers in 
Melting Brass 

We have three brass mixtures to 
make, rei/arditiff iMch we would like 
to obtain information ivith especial 
reference to the order in tc/iich the 
white metals should be added, whether 
before or after the deoxidizers. The 
alloys follow: Copper, 85 parts; tin, 5 
parts; 5 per rent phosphor tin, 5 parts; 
lead, 5 parts. Copper, 73.5 parts; 15 
per cent phosphor copper, 7 parts; tin, 
12 parts; lead, 7.5 parts. Copper, 85.5 
parts; 30 per cent manganese copper, 
S parts; tin, 11 parts. 

The best time to add the deoxidizing 
alloys is after the copper is thoroughly 
molten and quite hot, and before tlie 
other metals. In this manner it docs 
its work of purification much better than 
otherwise. Add the phosphor tin or the 
phosphor copper to the alloy first, alloy 
a couple of minutes for the process of 
ideoxidation, then make the other addi¬ 
tions. 

Manganese copper is used in the same 
manner as phosphor copper as far as 
the time of addition goes. It is more 
important, though, that it be added be¬ 
fore the white metals. The use of this 
deoxidizer is limited to about 0.5 per 


cent. More than this amount brings on 
casting difficulties, as the alloy rolls, 
in.stead of running into the mold. As it 
rolls it folds in a brown, tenacious skin 
of oxide which ruins the castings. Five 
parts of manganc.-^o copper is too much, 
and it will be necessary to add a small 
porceniagc of aluminum to run the 
metal. If 0.5 per cent manganese cop¬ 
per is intended, this amount can be 
addetl and a good casting metal will re¬ 
sult. The alloy with 7 per cent phos¬ 
phor copper is a difficult casting alloy 
and large castings should be made in 
baked molds coated with plumbago wash. 

Brass for Pressure Bearing 

li e would like to obtain a mixture 
suilalfte ft)r bearings and bras.ws suh- 
jeited to considerable pressure as well 
ay .wvere jolting which breaks many 
kinds of alloys. Also, would the same 
metal be satisfactory for slides sub- 
jeeied to pressure/ 

The following alloy is suggested: 
Copper, 88 per cent; tin, 3 per cent; 
lead, 4 per cent. About 0.25 per cent 
of phosphor copper may be added as a 
deoxidizer. For the slides add 10 per 
cent tin, instead of 8 per cent, and re¬ 
duce the copper 2 per cent. 


Overcomes Shrinkage by 
Change of Gating 

IVe ore making some small funnel- 
shaped castings and experience con¬ 
siderable trouble from defects in the 
heavier part of the eastings. These 
defects cannot be detected until the 
ca.^tifrgs are machined, as they are 
underneath the skin. The metal is a 
good grade of yellow brass, but similar 
defects also appear in red brass cast¬ 
ings, The defects do not appear to be 
due to porosity as they exist as i.^olated 
cavities which, in the yelloxv brass, re¬ 
semble worm holes in wood, but, in the 
red breSs, exist as specks. We enclose 
samples of castings for your inspection. 

The defects arc due to shrinkage. 
In the absence of any definite knowl¬ 
edge, -wc will assume the castings are 
molded with the large or funnel end 
towards the cope; that the funnel cavity 
is partly formed by a cone-shaped 
green-sand core carried in the cope, as 
that would be the easiest way to make 
them. The funnel part is massive and 
remains liquid afteir the stem has laege- 
ly solidified. The stem is then fed by 
the funnel which acts as a riser 
insure solidity of the stem, at the .*^ 
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liense of the fnnnel. The usual method 
of gating such castings in. brass found* 
rtes, is to place a small, rectangulaf 
runner in the drag, between two rows 
of the castings, and to connect the 
latter to the runner by small gates. 
Under such circumstances, after filling 
the mold, the runner and. gates solidify 
first unless close to the sprue. Then 
the castings must feed themselves. In 
the rough they may appear good, but 
if much machine work has to be done 
on them, shrinkage cavities are uncov¬ 
ered, and the loss runs high. This ap¬ 
pears to fit the present case. The 
remedy is to place another runner on 
top of the one in the drag. Use a loose 
wooden runner and lift it in the cope. 
Make it % inches high, ^ inches wide 
at the bottom, and inches wide at 
the top, thus having plenty of taper. 
If thi.s runner fails to entirely stop the 
trouble, enlarge the gates also. 

Seeking Trouble Sources 
in Brass Castings 

IVe have had trouble lately from l*in 
holes in the brass castings we are mak¬ 
ing, and would like your advice. These 
pin holes shoiv up after the castinf, is 
machined, and we have fried everything 
we ran think of to overcome the dif¬ 
ficulty. We are using the best ingtyf 
copper ivith Straits tin and pure lead in 
these mixtures, and in melting keep the 
crucibles well coked, and the metal cov¬ 
ered with charcoal and glass. In addi¬ 
tion we have tried new sand for the 
molds, and new annealed crucibles for 
melting. 

We also operate on iron foundry, but 
we guard carefully against iron con¬ 
tamination of the^ brass, as zve use a 
different sand for the bronse and sep¬ 
arate equipment such as riddles, etc. 
The cupola is approximately 50 feet 
from the brass furnaces, and the brass 
grinding room is separate from the iron 
grinding room. As a flux for the brass 
we use rock salt. We shall appreciate 
any suggestions you may offer. 

In this case it appears that everything 
is being done that skill can suggest to 
avoid the appearance of the holes, 
but as the pin holes are in evidence it 
will be obvious there is a break in the 
defense somewhere. This break must 
be found, and as it is a most important 
matter, we suggest that one of the work¬ 
ers be relieved of all other duties, 
and given the job of discovering the 
cause of these pin holes. It must be 
kept in mind that there is nothing 
mysterious about the matter; some¬ 
thing^ is wrong somewhere, and it 
should be the business of the one 
appointed to find out just what it is. 
'^^We will offer a few suggestions to 

i^ide him as follows: Every opera- 
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tion connected with the making of 
these castings must be analysed^ never 
mind if it has been done before or 
not, have it done again, and have the 
results checked over. Begin with 
the metal weighing; follow every stage 
of the melting, and keep a written 
record of the work. It will be strange 
if, under these circumstances, a solu¬ 
tion of the difficulty is not soon found. 
It will be well to know the cause 
of such pill holes; the most fruitful 
cause is aeration of the metal while it 
is melting, and this aeration can occur 
even though the metal is well covered 
with charcoal and glass. Charcoal and 
glass protect the metal, only when it is 
fluid, hut after it reaches a red heat 
the metal can absorb both oxygen and 
sulphur, the two elements that cause 
the holes. Therefore, the metal should 
be protected before it is melted, as 
well as after. It is a great help if 
deepeners arc used on top of the 
crucibles; a deepencr is an old cru¬ 
cible with the bottom chopped off 
with a hatchet. Set the deepener on 
top of the pot after it is coked up. 
Put no coke around the deepener. 
Use it as a chopper lo contain the 
ingots or gates that might stick up 
above the top of the crucible, if the 
latter was charged without a deepener. 
Put one or two small blocks of hard 
wood in with the ingots as the gases 
given off by the wood help to protect 
the copper. When burnt, the block.s 
form charcoal. A little salt also aS' 
sists. Try and get all the charge 
into the crucible and deepener when 
cold, then melt without having to 
add cold metal to that already liquid. 
If gates form part of the charge, put 
the brass in first, copper on top. The 
brass will then melt and form a bath 
in the bottom of the crucible, and this 
liquid metal will bite off the bottoms 
of the copper ingots, and cause them 
to come down more quickly. The solid 
metal must be aided in sinking down 
in the crucible, it must never be al¬ 
lowed to wilt down of its own accord. 
To this end, it should be poked down 
at intervals, because once it is melted 
it is completely covered from the fur¬ 
nace gases by the floating charcoal and 
the other flux substances used. After 
it is melted it should be tho^ughly 
stirred. Then the tin, zinc ana lead 
added, and stirred and heated until 
ready to pour into the molds. The 
addition of a little deoxidizer will do 
no harm. Add VA ounces of phos¬ 
phor copper to each 100 pounds of 
metal. Place the phosphor copper in 
the bottom of the crucible and melt 
the metal on top of it. See that all 
these precautions are actually carried 
out. The only way in which a chem¬ 
ist can assist is in making analyses 
of the coke for sulphur. The trouble 
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may be due to using a high sulphur . 
coke. This udll do no harm il the 
sulphur can be kept out of the metali. 
but once there it finds oxygen with 
which to combine and thus makes the 
gas sulphur dioxide, which aerates the 
metal. Again, the sulphur may burn 
in the furnace to sulphur dioxide, and • 
the copper will absorb this gas if it 
can come into contact with it, and 
thus produce porous castings. Of 
course, there are other causes of por¬ 
ous castings. Thus wet or hard 
rammed sand will cause porosity, and 
the hole.s will be found usually tn the 
cope side. Hot sand also wilt cause 
porosity; molds must not be made 
with a backing of hot sand as it will 
steam through into the mold cavity. 

If the molds arc skin-dried* use no 
coremaking binders of any kind as a 
spray to harden the surface of the 
mold. Even molasses, containing sul¬ 
phur dioxide, is doubtful. We believe ^ 
that attention to the suggestions we 
have made will uncover the cause of 
the difficulty with pin holes in the 
case of these castings. 

Casting Steering Wheels of 
Aluminum 

We desire information regarding what 
is knoivn as l^o. 12 aluminum. This 
alloy consists of copper 8 per cent and 
aluminum 92 per cent, and we would 
like to learn if there is a better alloy 
available for making aluminum steer^ 
ing zvheel centers for automobiles. We 
experience considerable trouble on ac- 
e.ount of this alloy*s tendency to shrink 
where heavy spots occur in the castings. 
We have overcome this by using chillSt 
hut as these require time for setting, we 
have wondered if some other mixture 
could not be substituted that would not 
require these chills. 

The No. 12 aluminum is the best 
mixture to use for these spiders, pro* 
vided it is sufficiently strong for the 
purpose. It is doubtful if any alloy 
could be substituted to avoid die use 
of chills to control shrinkage. The 
only relief there is from the use of chills 
is to employ risers, but these are more, 
trouble than the chills. In connection 
with the casting of aluminum there is 
one point founders are likely to over¬ 
look. Aluminum is approximately one 
third the weight of brass and, therefore, 
it is necessary to raise the height of 
the pouring head over what would be 
satisfactory in the case of brass, other¬ 
wise, the required pressure is not put 
on the casting, and shrinks and other 
troubles are encountered. Thd^ pouring 
head for aluminum should be approxi¬ 
mately three times that used for brass 
and if this rule wa^s followed more 
generally, there would be fewer losses 
from shrinkage and other difficulties. 



Self-Propelled Trucks Reduce Costs 

Ease of Operation anj Adaptability of This Type of Vehicle Makes It 
Particularly Well Suited for Use In and Around a Foundry 
for Intraplant Haulage—Numerous Uses Suggested 


IlK installiition (d laboratory 
and other auxiliary equip¬ 
ment to reduce inoltiiiK los¬ 
ses and lo cut production 
costs has been steadily f^aininK favor 
among foundry executives in recent 
years. However, there is one factor, 
the cosj of labor 'and the trans¬ 
portation of materials which has a 
direct bearing on the total cost 
of the inannfactnred i)rodurt which 
is not rccioviiig the wide spreaci re¬ 
cognition which its importance seems 
to warrant. With the exerption of 
the more modern continuous fouml- 
rics, wheel barrows and enrnber- 
sonic hand trucks still arc employed 
to convey material around the found¬ 
ry and from one department to an¬ 
other. 

Under present industrial eondilions, 
high cost of labor ami extremely 
high labor turnovei. toiiiulry execu¬ 
tives will find it worth their while 
to make a serious study of material 
handling and transportation proh 
Icms. The development of industrial 
transportation equipment has been 
comparatively recent and only a re¬ 
latively small number of indii.strial 
executives have had opportunity to 
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study its application to lindr particu¬ 
lar i>roblenis 'I'he size of a plant 
and the existing conditions will de¬ 
termine the type of equipment most 
appropriate. 

Many aiJplieation.s will suggest 
thems<-Ives to the ingenious ow'iier 
of a self pn)i>ellcd truck and a gen¬ 
eral outline of snnu' ot the more 
obvious Uses tt» which it adapted 
follow's: 

Handling raw materials: Sand, cr>ke 
limestone, pig iron and scrap. 

Materials in progress; Cores, core- 
makers and molders daily supplies, 
flasks, to and from storage, patterns, 
to and from storage and molten 
metal. 

I’inished product; (’.istings from 
floor to cleaning ilepartment, froii: 
cleaning department to shipping room 
and from shipping room to cars. 

Reclaimed material; (i.itcs, scrap 
anci defective castings. 

Waste nrit'^rial; Cupola drop to 
dump, hurpt sand and sand bl.ist 
refuse to <lnmp. 

Of'critii'd at J.oiv Cos! 

The cost of handling sand stored 
in an overhead bin and loaded in a 
V-dump body erected on a storage 
battery truck as shown in the illus¬ 
tration Fig. 1. is surprisingly low. 


Kven if the .sand is loaded by hand 
upon the same style truck a ma¬ 
terial labor saving over the usual 
-wheelbarrow method may be ef¬ 
fected. The usual capacity of one 
of these trucks is IV 2 yardvS of sand, 
or apjiruximatcly 15 wheelbarrow 
loads. 

I'oiiiulries in wdiich the amount of 
.sand handled is not suflicient to keep 
a unit of this kind busy could find 
employment for a lift truck with 
V-dump skids. After the truck de¬ 
livers sand it can be used elsewbero 
cither as a flat burden bearing truck 
or in conjunction with skid plat¬ 
forms. 

I*ig iron and scrap are loaded 
into box skids by magnet or other 
means and transported by lift truck 
to the cupola charging platform 
where the material can he charged 
mechanically if necessary. Aside 
from the labor saving feature, this 
system of loading and transporting 
the cupola charge eliminates to a 
great extent the hazard to hands and 
feet when the same work i.s done 
by manual labor. 

Coke and limestone are handled in 
the same way as pig iron with the 
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exception that larger boxes are neces^ 
sary. The trucks arc built to carry 
a certain weight and it is advisable 
to load them to capacity. 

Lift trucks may be used to ad¬ 
vantage in the core room. The work 
benches can be arranged to better 
advantage because the distance from 
the oven makes no material difference. 
Racks for loading the cores may be 
left at any convenient point and when 
loaded they can be picked up by the 
truck and conveyed into the oven. 
After the core.s are dried they are 
taken out of the oven by the same 
truck, and either carried to the stock 
room or taken directly into the 
foundry for the molder’s use. Ti 
never should be necessary for the 
moldcrs or coremakers to go to the 

store room for supplies. Arrange¬ 
ments easily may be made for de¬ 
livering all store room supplies by 
truck. This will eliminate wasted 
time and extra labor. 

Increases Yard Space 

The interior of a foundry shoubl 
not be used as a .storage place for 
flasks and bottom board. Capital in¬ 
vested in a foundry is intended f(‘r the 
purpose of producing a marketable 
commodity. The percenjage «)f return 
on the investment is in proportion to 
the percentage of capacity employed 
for productive work. When flasks are 
carried to and from the 3 'ard or 

storage entirely by hand or by wheel¬ 
barrow the labor cost is very high. 

With a lift truck these flasks and 
boards may be handled on skids and 
piled as high as desired with a 
corresponding reduction in the labor 
cost and an increase in the available 
yard space. This idea may be car¬ 
ried still further. Skid loads may 
be tiered so that any part of the 
pile can be withdrawn without dis¬ 
turbing the loads on other shelves 
and brought into the foundry with¬ 
out any rehandling. Thi.s, of course, 
would only apply where they would 
be required at frequent interval.s, 
otherwise a large supply of skids 
would be tied up. ^ 

Patterns may be handled in the same 
manner as flasks. In.stead of allowing 
a large nunibef of patterns to ac¬ 
cumulate in tlu: foundry, a regular 
schedule can be made whereby a 
truck that has been engaged in other 
work all day can make one or more 
trips between the pattern .storage and 
foundry the last thing in the after¬ 
noon, 

With reasonably good floors and 
aisles truck.s are steadily coming into 
favor for carrying hot metal from 
the cupola to the different floors. 
^ (Concluded on page 582) 



FICS. ,1 TUB TR.\0T0n SPOTS THK TRAIt.KR WITH AN KMPTY PUMP BODY AT THE CIJPOliA 



PKi. 4 ^ APTKR THE TRAILER IS LOADEP THE TIIACTOR RETt'RNS AND HAULS IT TO THE DDUP 



FIG. tt-8T0RAGE BATTEHY TRUCKS AIUG EAIPLOYED FOR CARRYING THE METAL FROM CUPOLAS 
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Coke Must Be Conserved 

H CCORDING to the best informed opinion, 
there will be a serious shortage of foundry 
coke within a few months. Shortage of 
cars, priority orders, railroad strikes^ and 
other causes have thrown production so far behind 
that the coke ovens of the United States will 
be approximately 25 per cent behind in 1920. The 
cost of coke is increased each time it is handted, that 
is loaded or unloaded. For this reason and also 
because of lack of storage space, the coke companies, 
so far as possible, load directly from the ovens to 
railroad cars. 

When cars are scarce as they are at present, mak¬ 
ers are tempted to allow their ovens to lie idle until 
a supply of car^ seems reasonably assured, or if 
cars arc available, to draw the ovens before the 
coking process is finished. In either ca.se the foundry- 
man suffers. He receives no coke or he is com¬ 
pelled to accept 20 to 40-hoiir coke instead of the 
standard 72-hour product. The most irritating feature 
from a foundrynian’s point of view, lies in the fact 
that he actually needs the coke to take care of in¬ 
creased busines.s and furthermore, although he has 
the money and is ready to pay a price for which he 
could have purchased pig iron a few years ago, he 
cannot get deliveries on his coke orders. In fact, in a 
great many cases he cannot even place his coke orders 
and must remain constantly on the alert to pick up 
scattered lots here and there. 

There is only one way in which each foundrynian 
may do his i)art to relieve the situation and inci¬ 
dentally curtail his operating expenses. He can 
reduce the amount of coke which he has been 
using. Under ordinary circumstances it might not be 
necessary to urge conservation, as the added expense 
of higher price fuel would act as a brake upon 
extravagance, but when the sitiiation becomes national 
ill character and there are prospects that indicate a 
25 ])cr cent reduction in castings output due to lack 
of fuel, the situation is serious enough to demand 
earnest and concerted efforts to conserve. 


Foundrymen Need Broad Training 

NE of the great needs of the foundry in¬ 
dustry is thoroughly trained men. Many 
large compairics have taken the initiative in 
cslablisliing practical schools wdicrc men 
who are qualified may receive training in the theory 
and application of foundry principles. Many com¬ 
panies that educate their men in a broad comprehen¬ 
sive manner undoubtedly lose some of them after 
they become experts. However, such fimi.s secure 
enough benefits during the^ time these men remain 
amply to pay for the troubles taken in training them. 
The technical features of foundry practice are not so 
complicated that the workmen cannot hope to attain 
them. On the contrary, a basic understanding of the 
general principles involved in molding, coremaking 
and in mixing and melting iron, readily may be 
assimilated by the better class of foundry workers, 
especially the young men who understand the English 
language. Were technical training offered to every , 
employe at his own volition it would amply pay for 
the effort. At present there is entirely too great a 
distinction in many foundries between the so-called 
practical man and the metallur^st or .engineer who 
is considered in a different class from the man whq*^ 
has worked up from the molder’s bench. 
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Trade Outlook in the Foundry Industry 

C ^OKE is the key-log in a jam which threatens of all descriptions to transport northern iron hayf 

to close foundries throughout the east and been lacking, but the southern furnaces liave be^ 

central west unless relieved within a short slightly more fortunate. The latter also have been 

time. With only a portion of normal coal better able to adapt closed cars to their needs, aqd 

shipments reaching the Ovens, and with labor shortage foundries have been receiving southern iron recently 

and a dearth of cars to transport the product, coke is in box cars, cattle cars, and even refrigerator cars- 

becoming increasingly difficult to obtain. The string- Transportation difficulties have reacted upon prices 

cncy in this case is not limited to any one locality nor both of pig iron and coke for immediate delivery and! 

district, but seems to have fastened a firm grip on many plants even though they have these materiala 

all the great producing sources simultaneously. Some contracted have j>aid premium prices for spot delivery, 

foundries have closed while an emergency supply is A tendency lias been noted, particularly among larger 

being sought to tide over oijerations pending some foundries to contract as far ahead as possible, even 

more lasting relief. in advance of probable needs. A few have purchased 

Those large coke producers which iron far ahead of their last half requirements, in the 

♦ F J^wpply blast furnace interests, of hope of securing delivery ujwn a portion of this for 

ettect rar eour.se, are favoring their associated a reserve against early 1921 needs. In •St. Louis, 

Reaching companies. One southern by-product althougli the nominal price for Connellsville coke has 

plant has served notice upon its been around $18 ovens, .sales have been reported on 

foundry customers that it cannot small lots as liigli as $25. Despite the discouraging 

.supply any further coke upon contracts during the factors encountered during June, pier iron production 

remainder of the year, unless a radical reverse is showed a slight gain. Witli a total of 3,044,351 tona, 

encountered and | u n e registcrcwl 

coai can be ob- an increase ol 

tained freely. In _ . i r » ^ 52,526 tons ovei 

explanation, this Prices of Raw Materials for Foundry Use shown 

maker states that corrected to july b ^ figures com- 

with only about ^ Koumln*. Vallev. $15 20 to 40.20 Heavy meUliiR steel. VaUcy... $25.00 to26.00 piled by TAc/rCW 

oO per cent of no. 2 Souihem, Birmingham.. 40 . 00 to 42.00 Heavy melting stoel. Pittsburgh 26.50to26.00 Iradc RcVteW, 

itc rnal rpnnirp- ^ Foundry, Chicago. 44.00 to 45.00 Heavy melting steel, Chicago. 23.0010 22.50 a'l- niitnm 

Ii.S coal require ^ FiMindr>’, l'MiIaih*i|)hla.,.. 40.t<ri to 49.55 .stove lOaie. Chicago. 51.50 to .’12.00 JUilC OUipUT 

ments coming to iiasic. vsiiey . 45.00 No 1 east, Chicago. 41,00 to 41.50 avcragcd 101,4/S 

4 . 1 ,« ^ ^Malleable. Chicago . 43.60 N'*. 1 cast. Philadelphia ... 3T.00 to .39.00 . ^ ^ 

the ovens, the MaUeaWe. Buffalo . ' 46.25 No. 1 east. Birmingham ... 30.00 to 33.00 tOUs pet day OI 

entire output will wheels, Iron, pittabuivh. 38.00 to.39 00 improvement 

tiiuic uuipui will Cokt Iron. Chicago... 35.60to36.00 impiuvciiicin 

be required to ronnrllsiliv foundry coke. 17.5010 13.50 Hallroad mBllcaWn, Chicago.. 28.75 to29.2.5 Of 4968 toil S-OVCI 

keep the blast foundry coke. 17.Obiol8.no Agrlciiliural malleable, Chicago 28.50 to29.00 May dail) 

furnaces of its average of 96,- 

related com- 510 tons. How- 

panics in operation. Iron production also is threat- ever, the increa.se was confined to steel works fur- 

cned and a number of furnaces are proceeding on naccs, as the merchant stacks lost 880 tons per day 

slack blast while some have been banked within the during June as compared with May. The daily 

past week. In a few localities where reserve .stocks average for June was 25,209 tons as compared with 

of coke have been exhausted, foundries have closed the May average of 26,089 tons for merchant stacks 
with no assurance that they may be able to resume Orders for castings still continue, 

soon. Those which are so fortunate as to have several ^ - allliough many foundries report a 

weeks supply in their yards are working on part time Urders slackening off in volume of new b^i- 

schedulc and husbanding every resource. Some in- Continue automobile and imple' 

stances arc reported where pea-coke, often mixed with ment trades are strong factors in the 

broken debris from the oven linings, and yard scrap- castings market, while cast iron pipe, 

ings is being sold for $5 or more per ton to found- fittings and miscellaneous castings for construction 

ries which are using this fuel in their mold and core purpo.ses are less actively sought. Early and favor- 

ovens to conserve the foundry coke for their cupolas, able action is expected on the recommendation of the 

The drastic ruling of the interstate association formed by railway executives to ha^en 

J commarce commission limiting open the grant of a loan of $183,691,508 from the rcvblv- 
Car Order ^ars solely to coal transportation ing fund of the transportation act for the inirchase 

Pincliee ^ reaching effect. While of nevv cars and locomotives and for rebuilding and 

distinction has been made in some repairing equipment. Within the last week or 10 
instances which allows coke to be days private interests and railway companies have 
transported, still the spirit of the order has been iilaced orders for over 3000 steel cars in the Pitts- 
prejudicial to many transportation needs. Railroads burgh 'district, while refrigerator, stock and open top 
in some case.s arc accused of stretching a jxiint to cars have been placed in large numbers in Chicago 
serve their own interests in hauling coal, and no re- and vicinity. This buying shortly will bring new 
serve which would assure cars when needed at the business to malleable and steel foundries. Prices of 

ovens has been possible. Blast furnaces dependent nonferrous metals, based on New York^quotations 

upon open top cars through their use of loading equijv follow: Copper, 18.25c to 18.37>Sc; lead, 8,50c; tin, 
ment limited to this class of rolling stocky have been 48.50c to 48.75c; antimony, 7.S0c to 7.75c; aluminum, 
severely handicapped. This factor coupl^ with the No. 12 alloy, producers' price. 32c and open market, 
coke shortage have put a number out of blast. Cars 30c to 31c. Zinc is quoted at 7.7Sc to 7.80c,-St. Louis. 
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Comings and Goings of Foundry men 




O R. (il'OlUiK S. WKRSTKK 
llic newly fleeted inesident 
of the .Amcrieaii Sneiely for 
Testing Mat<‘rijils i.s a l^hila- 
delphi.iii. (iradiialiiig, in 1«S75, from 
the civil engineering scIiodI of the 
Uiiivtr.sity of i^Miii'^ylvania located at 
that city, lie Ijccaiiie affiliated with the 
eiigineciing .service of IMiiladelphiu and 
has been coiiiiecled with the engi¬ 
neering work of that city e\er since. 
T)r. Websti^r served as chief engineer 
of the city from 1892 to Jan. 1, 1916, 
when he was appointed director of 
wharves, docks and ferries. This jiosi- 
tion he held until this year when he 
wa.s reappointed chief engineer. Be¬ 
sides his regular work he ahso had 
charge of the hnreaii of filtration for 
one year, ainl for a while was acting 
transit coniniissioner for the city. In 
all these positions Dr. Welister has 
been in close touch with the testing 
of materials. One of his achieve¬ 
ments in this line was the establish¬ 
ment of a niunieip.-il testing labora¬ 
tory. This laboratory was first iiacd 
only for cement testing but its seojic 
has been gradually increased until 
now all materials and supplies used 
by the city are tested by the labora¬ 
tory force. Interested in the develoii- 
inent of his profession lie lias been 
active in a number of societies and 
is past president of the Pliiladelphia 
Engineers chib; the Philadelphia as¬ 
sociation of the .\merican Society of 
Civil Engineers; and of the Sanitary 
Engineering section of the American 
Public Health association. Dr. Web* 
stcr is at present one of the three 
representatives of the American So¬ 
ciety of Civil Engineers on the engi¬ 
neering division of the National Re¬ 
search council. His alma mater eon- 
fered on him the degree of Doctor of 
Science in 1910. 

R. W. Scott has been made .superin¬ 
tendent of the foundry division, 
Packard Motor Car Co., Detroit. 

S. B. Spalding recently has resigned 
his position as general manager of the 
Lansing Foundry Co., Lansing, Mich. 

C. C. Peterson has been made found¬ 
ry manager for the R. Hcrschel Mfg. 
Co.,' Peoria, III., which has constructed 
a large ncix, addition including a gray 
iron and a malleable foundry. 

Harold P. Furlong recently has ac¬ 
quired the interest of Leonard D'Ooge 
in the partnership of D’Ooge and Fur¬ 
long Foundry Supplies and Equipment, 


Detroit. Mr. Furlong has secured a 
new wart liniihc which is located at 26 
Rit:Iimr)iid avenue, Delrnll, where ho 
will ruiitinue td liamllo founrlry sup- 
l)|ies uf every eharactcr. 

Lee \V. Van Cleave, of the Buck’s 
.Stove Range Co, .St. Louis, was 
re-eleeled president of the National 
As.sociation of Stove Muiuifaclurcrs at 
its recent annual convention. Other 
onicei's re elected are. First vice 
president, Robert M. Leach, Weir 
Stove C'o.. Taunton, Mas.s.: second 
vice president. B. F. M. McCarthy, 



DU. GKOItUK S. WKIt.STI<:U 

Phillips & ButtoriY Mfg. Co., Nash¬ 
ville, Tcnn.; treasurer, Walter M. 
Jones, Richmond Stove Co., Rich¬ 
mond, Va.; and secretary, R. S. Wood, 
508 National Slate Bank building, New 
York City. 

Charles Ga.spar, formerly of the De¬ 
troit office, has been made assistant 
manager Cof sales of the National 
Malleable Castings Co., at Cleveland. 
At one time Mr. Caspar was in charge 
of the company's St. Louis office. 
L. W. DeWitt, formerly of the Chi¬ 
cago sales force, and wcently trans¬ 
ferred to Washington, succeeds Mr. 
Caspar at Detroit, in looking after 
niisceilaneoiis sales in the Michigan 
territory. George V. Marlin goes 
to Washington to succeed Mr. De- 
Witt. Elmer Juergens, purcliasing 
agent at Cleveland for the National 


company, recently was chosen presi¬ 
dent of the Cleveland Purchasing 
Agints’ a.svociation. 

t’. F. Dro/L'ski, l>. A. Drozeski, and 
F. T. Kennedy recently have pur- 
cha.scd the Franklin Park Foundry 
Co., Franklin Park, HI. This plant 
which is located in a suburb of Chi¬ 
cago includes a malloahle lomulry with 
two 12-ton air furnaces having a 
capacity of approximately 450 tons per 
inonih. Connected with ihi.s i.*, a gray 
iron foundry which has an average 
output of 300 ton.s per month. The 
new company which will be known as 
the Central Malleable Castings Co,, 
expects to start operations about 
Ang. 1 . 


Saivite Industries to Safety 
Council 

The National Safety council has 
launched a mcmbeiship campaign with 
a two-fold ultimate aim—first, to' in¬ 
troduce organized accident prevention 
work in every plant of more than 100 
workmen in all of the industries rated 
a.s hazardous by insurance crimpanies 
and second, to bring to the 7500 plants 
that are already members of the coun¬ 
cil the benefit of the accident experi¬ 
ence, both good and bad, of every 
industrial plant in the country having 
a .serious hazard. 

As the first step in this campaign 
the story of what the council is and 
what it docs together with copie.s of 
the Naiioftal Safety and of the 

council's bulletin .st*rvicc have been 
sent to 16,000 plants, including prac¬ 
tically every company rated at more 
than $100,000 in the 15 most hazardous 
industries not already members of the 
council. These 15 groups include ce¬ 
ment manufacturers, chemical manu¬ 
facturers, coal mines* construction and 
building coiftractors, electric light and 
gas companies, electric railway.s, found¬ 
ries. glass manufacturers, iron and 
steel mills, large gas companies, meat 
packers, metal goods manufacturers, 
paper and pulp manufacturers. 

Craig Adair, formerly vice president 
of Penn Seaboard Steel Corp. and 
Paul Day of the same corporation, 
have resigned and have formed the 
Adair-Day Corp. to handle iron and 
steel products and mechanical spe¬ 
cialties, with offices at >1025 Widencr 
building, Philadelphia. 
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Automatic Starter for In> 
duction Motors 

An automatic starter suitable for 
use with squirrel cage induction mo¬ 
tors when they arc driving line shafts, 
pumps, compressors and hiiuiUr 
devices, has been developed by the 
General Electric Co., Schcncclady, 
N. Y. It may be operated by i)ush 
button, lloat switch, pressure guv- 
einor or other antomatic accessory. 

When in use the master switch is 
closed. This closes the S-pole start¬ 
ing contactor which connects the 
compensator coils to the line, also 
the primary leads to taps on the coils, 
thus reducing the .starting voltage. 



AUTOMATIC E.\(L0SKI» STAIHINC; MECHANISM 
FOR MOTORS 


The accelerating relay also i.s con¬ 
nected to the line circuit and oper¬ 
ates at the pre-determined current 
value for which it is set. It opens 
the circuit to tlic starting contactor 
coil and closes the circu^ of the 3- 
polc running contactor coil. This 
circuit is held closed by a shunt coil. 

An interlock on the starting con¬ 
tactor completes the circuit to the 
line contactor coil when the former 
opens, thus preventing the " closing 
of ihe starting contactor before the 
running contactor has opened. The 
starting contactor is further provided 
with a normally open interlock which 
makes it unnecessary to hold the 
starting button or other device in 
during the starting period. 

The contactors are provided with 
'. \ magnetic blowoutSi snoisture proof 


coils and solid copper contact tips 
that are easily renewable. Equip¬ 
ment in steel mills, cranes and otiicr 
heavy duty apparatus that requires 
continual starting, stopping and rc- 
vcising of heavily loaded motors has 
proved that this t>i )0 will stand up 
well under severe service. 

The compensator winding has tw'o 
coils for 2-phase motors and three 
for 3-plia.sc wdiieh insures balaiieed 
starting currents and maviiimm start¬ 
ing torque per ampere line current. 
'J'he laps terminate in an accessible 
place in fionl of the compensator 
coils, '(’be .set ino.s.t suitable for any 
I articular application may readily be 
.selected. 

'riie motor i.s automatically started 
by means of this device iiulciiendent 
of the operator’s jiulgmeiit. This is 
accomplished through the accelerat¬ 
ing relays or current limit relays 
which operate the contaetors to dis¬ 
connect the auto-transformer and con¬ 
nect the motor on the line on proper 
acceleration. Overload protection is 
furnished by two inverse time ele 
ment relays which arc operative dur¬ 
ing both smarting and running. Aftei 
an overload they may be reset by 
means of bandies which pruiect 
tliiough the panel behind. 

Make Special Delivery 

'I’he Farr/'II Foundry & Machine 
Co., Anson ia. Conn., recently, tele¬ 
phoned to the Now York office of 
the Lakewood Engineering Co., Cleve¬ 
land, requesting the quickest possible 
delivery of a tractor. It was impos- 
.siblc to await delivery from the fac¬ 
tory, so a machine which with its 
halteries weighed almo.st two tons, was 
taken from the show room, loaded 
upon a dray by means of an elevating 
platform tiuck made by • the Lake- 
wood company and delivered to a cart¬ 
age company. Here it was reloaded 
upon a motor transport truck and 
taken overland, being delivered and 
ready for service within 30 hours after 
the order was placed. 

Prepare Motion Pictures 

A scries of motion pictures has been 
prepared showing the Sullivan Ma¬ 
chinery Co .*9 plants in Claremont, N. 
H., and in Chicago. Interior views 
of the Claremont foundry show the 
pouring of air compressor castings. 
Various processes of manufacture 
through the stages of machining, as¬ 
sembly and erection are given. Other 
portions of the film depict manufac¬ 
ture of different mining machinery and 
the use of this machinery in mines. 
The films were taken by the Roth- 
Ecker Film Mfg. Co., Chicago. 


Device Cools Cas ArotthS 
Furnace Electrodes 

A device designed to cool the gases 
below the ignition temperature as they 
come from the electric furnace through 
the holes around the electrodes has been 
developed by the Electric Furnace Con¬ 
struction Co., Philadelphia. When the 
gases pass out through the economiaer, 
cooled below the ignition teniperaturti, 
no flame is Started and the electrode is 
not burned as it would be by a flame 
of ignited gas playing around it. 

As shown ill the accompanying illus¬ 
tration, the device consists of water 
cooled rings which fit around the elec¬ 
trode directly above the furnace roof. 

While the gases are inside the fur¬ 
nace, ihey arc under reducing conditions, 



DETAILS OF FX^O.NOMIZBR FOB COOLING OASES 
FROM ELECTRIC FURNACE 


and have, therefore, only their own 
sensible heat and no heat generated 
by the oxidation of combustible con¬ 
stituents. These gases first pass in be¬ 
tween the electrode and the port hole 
of the roof, and then through a clear¬ 
ance in the cooling ring and into a rela¬ 
tively larger chamber, which causes the 
expansion of the gases, thereby givinEr 
up a krge amount of sensible heat iu 
the gases. This heat is absorbed by 
the water in the cooling ring. From 
this chamber they pass through a small 
clearance, and then enter a very large 
chamber for a second and much larger 
expansion. This chamber is surrounded, 
in the case of graphite electrodes, by 
a thin enclosed cover, which, in actual 
practice, has been found quite sufficient 
to dissipate the heat givcn%p by these 
gases, and when they finally pass through 
the temperature is below ignition. 

It is stated tliat on 3 and 6-toii 
furnaces using graphite electrodes, the 
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electrode c^iisuniplirm has liccii reduced 
from an averaRC of 30 pounds to from 
10 to 15 pounds per tt>n on steel by 
means of t)ie cronomizer. 

Automatically Releases 
Driving Mechanism 

The mechanical device shown in the 
accompanyiriR illustrations has been de¬ 
veloped by the Link-Belt Co., Chicago, 
to provide a pronounced factor oi safety 
ill the operation of elevating, conveying 
and power transmission machinery. It 
is designed to disengage the drive in¬ 
stantly when the l«>ad exceeds a pre¬ 
determined point. 

The spider //. keyed to the shaft /?, 
has triggers (' pivotally mounted on the 
links 1), with the eiul'^ engaging inside 
nolche.s in the rim of the drum I\ and 
rollers K. The springs li regulated to 
any desired pressure by the acijlisting 



KIO. 2—QVKRLOAD RKLEASR WITH PA IM S IN 
POHITION FOR DRIVINO 


nu^s // hold» the ends of the triggers 
on the rollers K under normal condi¬ 
tions. Whftt the drive is over .stressed 
the compression of the springs will per¬ 
mit the ends of the triggers to drop into 
the position .shown in Fig. 2, releasing 
connection with the rim F and allowing 


the driven machine to stop immediately. 

The constrtvlion of the device is such 
that it will release whcilier the load is 
gradually or suddenly applied, but it can 
be set so that it will not trip from a 
jar or sliock. It is symmetrical and can 
lie assembled to operate in either direc- 
tion. Jt can be adjusted for tension and 



MO OVKI.’LOAP IlKLKASK WITH PARTS IN 
RKLEtSEI) POSITION 


si t to operate at any de.sircd over load, 
'rile nieclianisin is entirely enclosed and 
can he packetl with grease for luhiicat- 
ing the working parts. 


The M cLaiii-f'.'irler I'^iirnacc Co., 
(Mildsinith huilding. Milwaukee, recent¬ 
ly received an order for the installa¬ 
tion of # second open-hearth furnace 
in the plant of the Aetna Steel Cast¬ 
ing Co., Lorain, O. This company 
has been operating a 5-ton furnace of 
the McLain-Carter type and has made 
numerous record heats, having melted 
5 tons in two hours and 15 minutes. 

The Cleveland Co-Operative Stove 
Co., Cleveland, recently has completed 
a plant addition which includes an 
assembly, japanning and pattern shops. 
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Small Pneumatic Grindera 

Small pneumatic grinders recently 
designed by the Ingersoll-Rand Co., 
New York, and shown iri -the accom¬ 
panying illustration, are light weight, 
high speed tools running with a free 
speed of 4200 revolutions per minute. 
They are suitable for grinding, buf- 
fng and polishing various kinds of 
work. Both of the machines shown 



S.MALL IJUlNIiERS ARR OPERATED BY SELF- 
OILINU MOTORS 


arc provided with the same style of 
motor but are equipped with dilTcrciit 
types of throttles and handles. 

A special feature of these tools is 
the 3-cylinder motor which constant¬ 
ly runs in a bath of oil, insuring 
lubrication of all the parts. Lack 
of proiicr oiling has been one of the 
reasons for grinder trouble -.u the 
past. 'J'lie valve is made integral 
with the crankshaft, simplifying the 
design. The piston and connecting 
rods also arc uniquely constructed. 
Ball and roller bearings are ii.sed 
throughout. The removal of a few' 
screws permits the handle to be lifted 
olT and cxpo.ses the entire interior 
niechani.stri to view for inspection. 

Self-Propelled Trucks 
Reduce Costs. 

{C'oni'Judcd from page 577) 

Ladles of from y^ to V/2 tons ca¬ 
pacity are erected on skids provided 
with rollers so that if necessary they 
c.in be pushed by hand. The lift 
truck may* be employed to pick up 
both .skid frame and ladle and car¬ 
ry it to any designated point. The 
metal is distributed in hand ladles. 

.After the molds have been dumped 
the castings can be loaded in metal 
boxes or on iron bodied trailers. 
Where the volume of work warrants, 
a number of trailers w^ll prove eco¬ 
nomical. Much more material can 
be moved in a given time because 
the tractor can pull from five to 
ten times the tonnage a lift truck 
could carry in one load. 

Castings should be routed frqo^/ 
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*tbe castifig floor to the car in which 
they are shipped in as straight, a 
line with as few rehandlings as pos¬ 
sible. Lift trucks and skids meet 
these conditions admirably. By keep¬ 
ing the castings on skids or on trucks 
they are readily accessible for grind¬ 
ing or for any other operation and 
can be conveyed to the shipping de¬ 
partment when finished. If a lift 
truck is used, the skid loads may be 
piled selectively. 

The Material Handling Machinery 
Manufacturers association recently has 
changed its headquarters from 35 W. 
39th street, to 110 W. 40th street, 
New York. Zenas W. Carter is sec¬ 
retary and manager. 


THE POUEDEY 
Plan Enlarged Pluit 

It is Stated that present production 
will be trebled when a series of im¬ 
provements and additions to their plant 
at Kenton, O., will have been com¬ 
pleted by the Champion Engineering 
Co., builders of electric traveling 
cranes at that place. The foundry will 
be extended and new buildings erected 
for structural steel fabricating shops; 
raw maicrial storage; a tool and jig 
manufacturing plant; a pattern vault 
and steel foundry. Besides these, a 
new power plant of sufficient capacity 
to take care of future power require¬ 
ments will be built. The present power 
plain will U- retained for emergencies. 

The company has inaugurated a 



building program which tncludef ' 
houses to be constructed immediately/^ 
to be followed, by others as circum* j 
stances Warrant. These houses are j 
be built on^B plot in the center of the.^ 
company's grounds and will be add ’ 
to the men on the payment plan. A 
company hotel which will also serve 
as a civic center will be built on the 
same property and will form the main 
gathering place for employes. 

The hotel will at first accommodate ' 
50 people and will be provided with 
an auditorium 30 x 100 feet, suitable 
for hnsiiifss meetings, lectures, pic- 
inre shows and banquets. The base¬ 
ment will be fitted up as a club room 
with baths, gymnasium, billiard and 
pool tables and bowling alleys. 


What the Foundries Are Doing 

Activities of the Iron Steel and Brass Shops 


il 


M. D. Ortke tiM purchuacd the uhmt of the 

Hub CUy Psltwn Works. CeutrillH. Wiwh. 

The plant of the Union Foundr>'. Korkfonl. III., 
refcntly was damofied by lire. 

The Umllan Foundry Co.. South llan-n. Midi., 
recenlb purchased a site for a plant. 

The plant of Iha Bennlnutoii Foundry Co., Dallas 
City, Iowa, rwently was tlanwiged by Arc. 

Ttic plant of the Key alone Brass Foundry Co.. 

IMitshunsh, recently was sllKbtly ilamajUMl by Arc. 

BrecUon of an Addition to Its pluiil. to ho»«tr 
a foundiy and machine shop, is bcins planned by 
the Johnson Bronw! Co., New Castle. Pa. 

CoiitructH have been awarded by the Oiiley Foundry 

Co., Phlludclphla, for the erection of an addition 
to its plant. 

B. P. Avery ft Sons. Loulsrille, Ky.. have 

been gronied a permit to go ahead with tho 
construction of an addition to their foundry bulldinR. 

•nie IxwiiivlUe .\lunilnum ft Biwas Foundry. 
Louisville, Ky., recently was Incorporatwl by William 
0. Bonnie Jr., Elmore Sherman and E. K. Kliwan. 

CapUaliaed at $5000, the Ann Aiirar Foundry Co.. 
Ann Artior, jdlcii., recently was Incorporated by 
Thoina.s Kooks and others. 

The South Haven Foundry ft Machine Co., South 
Haven. Mich., recently Inereascd Its' capital stock 
from $25,000 to $50,000. 

Tho Ervin Foundry ft Mfe. Co., Adrian, .Midi., 
contemplates the erection of additions 1o Its 
plant. 

Work has been started on the Ibctlon of a 
madihia ahop and foundry for thi Delaware Aluminum 
Co., kluDcle, Ind. 

The Interstate Braas Mfg. Co.. 11 South Des- 
plalnea itreetr Chicago, plana the ereetlon of a 
one and two^tory plant. 73 x 126 feet. 

The Del Mdnee Foundry ft Machine Co., Ui 

Flynn buUdlnc. Des Moines, Iowa, Is bulldlnis 
a foundry and nachloo shop, 180 x 220 feet. 

PhaiB haie been pnpared by the National 
Bmko ft neetrio Co., MUwankee, for tho erection 
of an pddltlSB $0 Iti foundry, 180 x 180 feet. 

The Poitliiid Foundry Go., Vntiud, Me., re> 

cantly was oigaidied with a eaptUd stock of 

$2SO,tMO. 

Cafttvaeti lutfo baeo awarded liy the Hendtcl 
Wt Oo., Tsorli, for tlia enethm of an 
additloo . to bi ftmuirr. 

^ plaii«;«f tlw CftHial BiWi mi. Co., 0007 


c«'(l,ir avenue. Clevcl.ui(l, recently was damased 
by Are. 

.A O'Neill. tlR PoNt .street. S>ui Francisco. h:is 
jtluns for the ereclloii of a plant to be criulppcd 

as a brass works. 

The plant of the John Wat.son Mfi. Co, A)T, 
Ont., inaniifacturer of auriniltiiral Implements, etc., 
rccrntly wa.<t damaged by An*. 

The Karrcl Foundry ft Machine Co., Aiisonia. 
Conn, recently took over the jdaiit of the Sey¬ 
mour .Mfs. Co. 

IMiiiH Imve been drawn for J. A. ft W Jolly Co., 
llol}«ikc, Ma.sa . for the erection of .*i new 

foundry biiildlns. 

llie Brown ft Sharpe Mfu. Co., rrovidence. K. T., 
expectN to have Its new foundry In operation some 
time In Auuust. AYllb new couipmenl Ihc iluily 
cuimla capacity will UMsl more than tUO tons. 

The Eiiulpinent Mfn. Co.'s new foundiy which 

has been under construction at Corineaui, 0., for 
some time, has bci'ii completed and hai> been 
placed In oiwratlon. 

The Atlas Foundiy Co, l.yims avenue :ui(l Colt 
street, Irvington, N. J.. lia.s had plans |irepan.>d for 
the erection of an add'lloii to its plant. .M) x 
75 feel. 

CapItaLlscd at ll.OOO.dOO. the tnierlcaii Mal¬ 

leable Iron Co. rccrntly was iiicorpnr.Llcd In Dela¬ 
ware by John Dearree. Clan-nce \. Southerland 
and W. (i. Singer all of AVilminKton. 

Hie Wiiiikestia Malleable Iron Co, Wiiukcslia. Wis.. 
has been leased lo the ('•oneral .Afolors Corii., 

according to a rceeiit Bimoiiiicemriit by g. llaertel. 
pfp.sldent. 

'Hie Norlheni Brass Foundiy. Portland. Oreir.. has 
bi*en organlaed by \V. C. Ttiom. Robert J. Cray and 
others, and plans to establldi a foundiy end repair 
plant. 

Henry Holder Jr., architect, 242 Franklin 

avenue, Brooklyn, N. Y.. li pn'parlns plans for the 
erection of a foundry, 100 x 250 feet. Tlic 
name of the owner has been withheld. 

The Kook Foundry. Inc., Chicago, recently* organ¬ 
ized with $500,000 capital, has taken over the 
plant of tho Heipy Boob Foundry Co. and plans 
tho erection of addltlow to the plant. 

no W. ftobertaoQ Mtetahw ft Foundry Co.. 

50 teno ftieet, BufliM, hai Bad ptou pfepaied 


for the erection of an addition to Its plant. 
120 * 170 feet. 

'Tim 1la}*wood Foimilry Co. Indianapolis, k- 

ccutly was Incorporated with a caplUl stock of 

$15,000, by M. E. Haywond. A. II. Crowley aotf 
Harris Fanis. 

Ciipltiillzeri at $i00.0U0. the McFadden FOundiy 
■ft Machine Co. Columlyaiiii, 0., rwvntly was In- 

coqioraled by AV. A. l,ychT, M. L. McFadden, a 

W Fonuy. f. Frederick. \\\ c. McCord aud 

A. F. Poultoii. 

H. E. Powell, Fannie H. Powell and J. A. 

.Mullins were named as the incorporaiora of tho 
Sweetwater .Alaiiilne ft Fwindry Co.. Sweetwater, TeX., 
which wo<i recently chartered with a eapltal stock 
of $10,000. 

The Dominion Bnws Products. Ltd.. Hwmto. Opt., 
lias iieen incorporated to mamifaoturr bniM, ote.. 
with a capital stock of $40,000. liy Thomas B. 

Richardson, room 41. 2 WelUnglon street east. 

Edward A. II. Mhitlii, 44 Elgin avenue, and others. 

Tlic Kelley Foundry' ft Machine Co, BlklM. 

tv. Va.. recently was inrorporated witii a eipHa] 
slock of $2.1,000, by Hamual T. Rpeers, C. ». 
Mall. 8. II. tVatrlng. D J. Blackwood, J, F, 

Kellc} nnd J. P. Kelle)\ 

Capi(all7.cd iit $3,000,000. the Beading BtoM 
Ca.sitng Co, New York, rccrntly was Incorpofitcd 
with an iicilve capital stock of $.1,000,000, by W. 

B. l.rmherni. tV. J. T. Moore and W. T, Morris, 
.540 Crown aienue. Brooklyn. N. Y. 

Hic ('op|)er Products, l,ld., Montreal, Que.. lo- 

<•(•111 ly was Incorporated to maiiufactura copper, 
bruts, etc., with a capital slock of $.'1,000,000, fay 
Dordoii W. MacDougall. Willlum B. Scott. Janet 

A. Mathewson and othen. 

A recent Increase In the capUallxation of the 

Cleveland Co-Operative Stove Co, Cleveland, wai 
made to rover the cost of new buUdingn and 
equipment at Its plant. The company now haa 

a foundry, 135 x 1l)00 feel. 

A foundry will lie built at Columbiana, 0., fay 

a company vdilch Is belag formed by Clyde Hoovar, 
William Sfaatder and F. II. (h’ove. Th^wfldlRg wlB 
be 100 X 120 feet, and easUngi for rtftber 
tnariiinevy will be the product. 

Data, catalogs andInformation rcKardtag modem 
foundry equipment are dealred by tim Gii«|o Fsundkr 
ft Machine Co.. Owego, N. T, It ptam tho eroe*" 
tlon of a rrmie plant addition, 88 x 78 foot, lo 
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that It ROD he eirtended readHjr to 78 a 108 feet. 
Pierre DtivineKo is proprietor of the Mmpany. 

To prmJrle additional workini; capital, the Wee* 
teni Kotindry ft Mfjt. Co.. SprInKflfId, 0, recently 
increased its ('Hj)ll!il Nlock (tom $10,000 to $30,000. 

At present nu plmit eiilantemeiits or equipment 

inirchasrs are corileinplaled. Clarence 0, Lula Is 
secretary of tiM* isuniNUiy. 

Hut Kukiimo .Mnllealile Iron Co, Kokomo. Iiid., 

has been ornMnixtHl with a rapitiil stock of $:i50,U00 
and plans are iiclng prepired for Uie erection of 
a niiilieulile plant, the main hnildlriK bo 83 
X 3t;0 feet The wiulitment mil eonslit of two 
).'>>ton fnrnares with a dully '.‘ipacily rtf 30 tons. 

Hie (h-nrral Motors C»in». haw pureiiased tire 

Duylestown Aaru'ultii al \Vo.k.s, llnylcstown, Pa. 
It expects to erect there wll i two yciirs a 

hinte pl.-uit for the miuiiifuclure of Htitoniohiles luid 
farm maehiiiety. Hie Ocneral Motors Corp. will 

continue the inarinfarturo of farm mueliinery for 

export at the preaetit pliud. 

IniTrasUig Its capital sloi'k from $100,000 ^, to 
$30(i.(i0U. the Ainerlean Metal ProdnetM Ci>.. MU' 

wuukee. has ^purchased a tiVa-aerc site on which it 

plans to erect a modem foundry. St) x 220 feel, 
immediately and later erect a rrlline mill for the 
rolllns of rods, strife, sheds, de. 

The Kervlen Casting Co. recent ly w.is «in.»n* 
ized at ltl 4 Uiehester, 0.. to speclaiiac n the nianu- 
actun; of .small uruy iron castinim. Hie fiunulry 

has been in operation since l:(.st Fclirn.iry, doing 
contnirt work. tifficer of the comp.iny include, 
R. R Iliiyelt uml tliiirles N. SirrNt. 

Because of tlie needs of Its un'atly increased 

bUMiness, Uie lianslnit Koiindry Co, I^anslnc Mich., 
recenlly lnrreust»d its e.-ipltnl from $iri0.0()0 to 

$.330,000. Hiis will ctmlile 11 to carry larger 

stocks of raw materials and to accumulnte tlie 
products It mamifaclnn's. fJlen L (hr Is shtc- 
tary and ijcnenil mruiager of the compiuiy. 

Work has storied on tlie •‘rectlon of the new 

plant units for IIhj fillbcrt ft Marker Mfa. Co. 

Hprlngflelri, Moss., whl<* will con.sl.st of a 3 story, 
G3 z 222-ri)ot recreatior^' hitlldlia;; a sluel^ 
mi'Ul bulldliiR addiiloii, 104 x IHl f-ei, a foundry, 
80 z 400 fmst and vailoiis other structures. AcliuL 
eonstnietinn of the bulIdliiKs iias been held up by 
the scarcity uf materials and laimr trouhles. 

Hie Valley City Machine Work.s. tlmnd Raplils, 
Mich., has Increased Its capital from $50,000 to 
$230,000. This Increase will be. utl]i»‘d for tlie 

pmpose of dcvcloplnK a new pLint on the site 

purcliased when the eomi>any*s ijruy Iron foundry was 

established tw« yean ago. Hils imiirovcment, howi 
ever, will not be made for some time. An an¬ 

nouncement will be made lator n^gardlng necessary 
equipment, etc. 

When Ms new building Is completed the Amerhain 
Modilne ft Foimdry C^o., 5520 Second avenue, 
Brooklyn, N. Y., will employ 2300 workmen Hie 

new 5-stoty structure wUi be 100 z 100 feet with a 
80 z OO'foot annex. Tfie general contract fur the 

building baa been let to the H. D. Best Co., 

New York. Equipment will couelst of cranes, In- 

duidrlal railway, aprlnklere, oompreaaed air. mono¬ 
rail lysiem, ete. 

The Cuyahoga Foundry Co., Cleveland, which 

waa organised recently was a capital of $200,000, 

to manufacture gray Iron and aemlstecl eastings, 
la planning to engage In active business shortly. 
Hm company has a plant. 108 z 180 feet, equipped 
with a 10*ton and a 3-too traveling crane. 

Offliart of thh company are: Preeldent, John Vlld; 
Tleo praldent, Anton Anyz; treasurer, Charles 
Wodiolee and secretoiy. Frank J. Opatmy. 

Work has been started by Um Dominion Bteel 

Products, Ltd., Bnmtford, Out., on the erection of 
a mw pattens shop, to toko eare of the Increased 
"'demand brouA about by the recent completion of 
its gray Iron and bram fomdiy. Hw foundry 
Is equipped' with a 20-toD sir fumoee used for 
the manufacture of ohRlcd and oat Iron roUi, 
doN grained Iron castlngi. ate. It also hre 

two cupolas with a capacHy^af 18 tons per hour 
and on doetik braaa fmaea of 1000 pounds 
oapadty. 

Ibo Westport Braaa Faemiby^ Ins., Westport, 
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Conn., recently wsi orgahtxed with a capita] etock 
of $25.UUU. of which $10,000 has been paid In. 

H) « rompariy is building s small plant In order 

to get Into production Immediately, hence cquipmimt 
requlreiiicfits are Kmall. Uter on the company will 

build a large struetme. Hie building now In 
couise of eri'ctiuii la nu the Boston Post road. 

Westport Ulfir-ers of the company are: Preshh-nt, 
W. A. Selde: trea.siirer. K. Klein, 1802 Second ave¬ 
nue. .N’ew York, and sciretary and manager, C. 

Cialg, 17H Wilson streef, Bridgeport. Conn. 

Assets uf thu Standard Stetd f'a.>>Liiig.«i Co., 
('level,mri and ('liicago. h.xvp hei'ii acquired and 
Its liabilities aasumtil by the Inlcrslato Foundr>- Co.. 
Cleveland. This will |H‘rmit of the rxpauglon lUid 
developiiient of tlie Sl.mJanJ comp.uq’s business and 
the eoiihoUdation has been ratilied by the stock 
holders of boUi companies. The Interstate com¬ 
pany now In engaged in settling accuunts of the 
Standard organixatlon and V. B. Whitlock, vice 
prtMident and general maniigvT of (he company, has 
Ibis matter in lund. A complete announcomt'Mt 
as to the plans of tlie comr>iiny U expected to 

I ) 0 Issued hliortly. 

Fornivd to lake ovit the rerently carrlid 

on :is a pxrtnersliip by the Springfield Aliunlniiin 
rule ft CiiKtlnKS Co, Sprjnglleld, 0 , a romiiany 
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FI.rMMl.K IIOSK.- KiPxIhle steel hose for lu- 
duslrlvl wotk is desiTlbed hi a small booklet re- 
ceiilly puhlislinl by the Sprague Kleelric Woiks of 
the (h>ne''al i'.lcrtile Co , .New Y'ork. 

BKCtlKDI.Ntl lihlVlt'M- Hie tilsholt Machine Co., 
Madison, Wl Is clicu].iLhig a 4-p,igu leaflet lii 
uhlrh vurloiii points of a recording machine for 
use in keeping ueeiirale i,ih of Itie amount of 
time on woik being peifornicd, arc pointed out, 

CKlNDlNli WIIEKIaS - -Hie u.se of grinding vihcola 
on tlie llliuicJiard surface grinding machine Is de¬ 

scribed and illustrated in a 22-page booklet being 
circulated by the Norton Co, Worcester, Mass. 
Some Interesitlng data aic given. 

(1KAPII1C 1NHTUUMENTS.—The Eetorlliie Cb.. 
Indlan.’qjolis, Is circulating a 4-pagc leaflet entitled, 
*‘Cra|>liic In.slruments In the Field of Hansporta- 
tiiui," In wbleti the u.se of recording Instruments 

on steam and electric railroiuls la described. A 

number of charts are given. 

KLKC’lItlC IiKlLUS AND CiKINDKRS. Portable 
ele(*trlc drills and grlndirs, including drills for op¬ 
eration on both alternating and direct current, ara 

described and illiMraled In three leaflets Issued under 
one cover hy the Standard Klectrlc Tuol Co., 

Cincinnati. 

STEEL HOSE.—The Sprague Electrtc Works of 
the General Electric Co., New York, has pub- 
llslied a 20-pago Illustrated booklet In wtiieh It de¬ 
scribes and lllustraOes flexible steel hose for use 

In railroad service. Bpeciflcalloiis and oUier data 
are given. 

OXY-ACETYLENE APPARATUS.—Acetylene gen- 
eraton, welding and cutting torches, pressure regu¬ 
lators and portable welding and cutting oulflts are 
described and Illustrated In a lO-poge booklet, re¬ 
cently published by the Davis-DournoDvllla Co., Jersey 
City. N. J- 

QA8 PRODUCER.—The Wellman-Seaver-Morgan Co.. 
Cleveland, hue prepared a 48-page booklet In whlrji 
Its mechanical gai producer Is deacrlbed and Blus- 
uoted. The booklet contains a number of Interest¬ 
ing chapters, Including oin on operation. Data 
given inclqdei gu anolyels, Installathm, toUes, ete. 

lIEAAfY EQUIPBIENT.—The Wsllmon-Soavm-liorgan 
Co., aevelond, bos publiohed ,§ oerlee of booklets 
In whleb various heavy equipment vhkb It manu¬ 
factures Is dcscrRied and Illustrated. The equip¬ 
ment Indades: Holoilng and mining machinery; 
hydraulic turbines; steel works equipment: coke even 
machinery; port and terminal oqulporeni; speelol 
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With the soiw name lioa been Incorporeted. WbUm 
the product heretofore hoi been eonflned to a 
large extent to the making uf vibrator pattern 
plates and nluiDlnum pattern costings, the Dew 
orgaulxatioii eontemplAles production of laige work, 
(to July 1 the company moved Into new and 
larger quarters. OfTlms of the compsny are: 
rie.sldi>r)t and genenil manager, P. A. Parker; seere- 
ury and 1rea.siirer. W. J. Jordan, and vice presi¬ 
dent, I. K. Hook. These men with II. S. Slmon- 
diiigiT and W. Roam compose the board of directors. 

With headquarters at 204 Medford building. 
Akron, 0., the National Furnace ft 81.ove Co. has 
been organized with a capital stock of $350,000, 
and plans the erection of a plant at Ravenna, 
0 Hic plant will consist of a foundry, 82 x 121 
feel, witli a capacity of fiO complete furnace 

casting daily; tin slfOP and office building, 32 z 
loo feet, and other structures. Because of the 

searelty of homes the company also plans to 
erect liouscs for its employes. Officers of the 

company are: President ami general manager, George 
lleineke; rice pre.(ildent, C. C. Earnest; sccre- 
liiiy-tTea.viirer, II. 11. Montis; general sales man¬ 
ager. V W. Jaeger, and general superintendent. 
It. W Mizner. Work on tJie erection of (he plant 
Is extieetnd to be started alMiit Sept. 1. 


cranes, niblier niactiinery and coal and ore handling 
iuactiiiiu>. The illiistralions show 11m various Cf]ulp- 
ment at work iiiui line dravviiii;s aivoiiipariy each 
iiulftniie Illustration 

TRUING DIAMONDS The Norton Co.. Wor¬ 
cester, Mass., has published an illustrated booklet in 
which eommereial diamonds for truing grinding wheels 
are descrlta'd. Origin, elassifleation, color, quality, 
shapes and sizes uf the stones and other details arc 
given, including the method of setting and suggeslluns 
for tlieir use, etc. 

POWER TRAN.‘(MISS10N.--Hic Fairbanks Co.. New 
York, has published a cloth-bound book In which 
various equipment handled hy ihe company's power 
transmission division, is described and illustrated In 
a rlcar and concise way. Hihles and Bpeciflcatloiis, 
which act as an aid to purchasers In determining 
their requirements, are given, as well os sugges- 
tions for installing the various equipment. 

OIL CIRCUIT BUEAKERSi The Westinghouse 
Electric ft Mfg. Co., East Pittsburgh, Pa., has 
Issued a number of leaflets In which oil circuit 
breakers are described and Illustrated. Both appli¬ 
cation and distinctive featurea of tbo various 
breakers are dlseussed. Each leaflet contains a 
table, giving an outline of mazlmiun current, volt¬ 
age and Internqiting capacity ratings. Some of the 
circuit breakers described handle voltages as high 
0 $ 25,000 and are rated as high oi 23,000 am¬ 
peres. They are for Indoor service, either manu¬ 
ally or electrically operated, with full ■utomatle, 
nonstop, single throw control. 

INDUBTRl&L LIGUITNa—The Copper H^ltt 

Electric Co., Hobokeo. N. J., Is circulating a booklet 
containing t number of illustrations showing industrial 
lighting InsuUatlons. The instaUatiOBs Include these 
St the plant of the American Radiator Co., Bayonne* 
N. J.. showing Uluminstlon In the naval gun shop; 
the BbeU plant of the B. W. "BHn Co., Braoklyn. 
N. Y.; the ordnance lecUon of Dodge Bioe., Detroit; 
the marhlne section of the Champion Spark Plug 
Go., TPledo. 0.; the ereeUng aisle it the plant at the 
Liberty Machine Ihol (to.,'Bhmiltoq, 0.; the main 
aisle of the plant of tha (Rndiiiiatl > Planer (to.. 
(Rimlnnatl; the screw ^making machlim departoMSt of 
the FheoU Blfg. Co., Ghleage; the tool room of the 
CinciiinaU MlUlng MoeUne )Qo.; the amine teiUi« 
room of the Wllli»4)vwIiBd (to., IPMe, the 

asiembllni depeitment ol the Aveiyv Oe., Mlliihkie, 
and a number of etheia Including tbiie* at meCqr^ 
plints and teitlle mills. 
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How Glass Factory Molds Are Made 

TKe Peculiar and Severe Treatment to which These Molds Are Subjected Makes 
Their Successful Production a Metallurgical Rather Than a 
Purely Mechanical Problem 

BY PAT DWYER * 


e J-ASS is one of the* best 
known and universally used 

substanres of the piesent 

day and yet the methods of 
its production and manufacture are 

practically unknown except to the 
people directly engaged in the iiw 
dustry. 'I'hc same is true of many 
manufactured articles which make our 
modern civilization possible; but 

while many of thc.se things arc tlic 
result of modern tirocesses and iii' 
ventions and therefore in the natural 
order of things, arc more or less of 
a mystery; the manufacture of glass 
for ornament and use dales back to 
the days when the ancient Egyptian and 
Babylonian civilizations were flourishing. 


According to Pliny the discovery 
of gla.ss w'as acctdenlal. A party, 
having built a Arc of sea weed on a 
sandy beach, wa.s siirpri.scd on raking 
over the ashes in the morning to find 
a fused, solid and semitransparent 
lump of material. Articles made of 
glass were familiar to the ancient 
Greeks and Romans and specimens 
found in the ruins of Pompeii and 
Herculaneum bear mute evidence that 
the inhabitants of tliosc unfortunate 
cities were ac(|uaiiite(l with its man¬ 
ufacture and Use. 'I'he beautiful and 
artistic creations in glass for which it 
was famous helped u> spread the rcpula- 
lioii of Venice and the immense, artistic 
and beautiful stained glass windows 


placed in some of the great European 
cathedrals in the middle ages still re¬ 
main as monuments to the patience, 
art and skill of the master craftsmen 
who flourished in those times. ^ 

'I'he mixture of materials and the 
methods of melting glas.s have under¬ 
gone practically no change in recent 
years, but the manipulation of the 
molten glas.s into various commercial 
shapes ha.s been highly developed. 
Mechanical methods largely have stt- 
perseded early processes where 4iic* 
cess depended altogcthct^ on the iijtllt" 
and training of the operator's 
and eye. A great deal of artistic 
gla.ss still is made by highly skills 
mechanics or more properly speakings 
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wall at a convenient height from the • 
floor and each one of these openings 
communicates on the inside with a sim¬ 
ilar opening in the side of a fireclay 
pot in which the molten glass is con¬ 
tained. 

From a foundry standpoint, the 
pots are charged in practically the 
same manner as crucibles for melting 
metal and the analogy holds good 
throughout, for after the charge has 
inched, it all is withdrawn before a 
fresh charge is added. About 75 per 
cent of each charge is made up of 
new material consisting of sand and 
small (inaritities of other ingredients 
which are a<ldcd to produce different 
qualities and forms of glass. The 
other 25 per cent is made up of 
hiokon gl.iNs which corresponds to tlie 
scrap, sprues and runners in a foundry. 
The number nf pots in a furnace 
varies .and depends, like the size of a 
ciii>ola in a foundry, on the volume 
of business done by that particular 
factory. The pols are never allowed 
to cool but run contimiously until 
w oni out. 

A ron.sideraI)li* quantity of glass still 
is gathered hy hand and blown into 
.shape either with or without the use 
of molds, but the great bulk of glas.s 
made today, whether blown or pressed, 
is formed in cast-iron molds. When 
glass is l)lov\n. the air from the w'ork- 


artists; but the great bulk of manu¬ 
factured glass is made by mnchincry. 
This is true particularly of America 
and the countries supplied with .\mer- 
ican machinery where the presse<l 
glass industry has been hroughi to a 
high state of perfection. 

An idea of the volume and scope 
of the glass indu.stry in the Ignited 
States may be gained from a recent 
bulletin issued by the United Staler 
geological survey in which it is stated 
that 2,172,887 short tons of glass sand, 
having a value of $4,2()*).728 were pro¬ 
duced in this country in 1018. 'i'he 
resources of the United Stales in 
sand snilablc for making the more 
roininoii kinds of glass are great. 
Twenty states produced glass sand in 
1918 and deposits occur in other stalo'i 
in mimcroiis localities. However, llic 
great bulk of the s.ind used in the 
glass industry in the United Slates, 
or approximately 03 per cent, is ijro- 
duced in six stales which in the order 
of production are: lUiuois, Pennsyl¬ 
vania. West Virginia, Miuioiiri, New 
Jersey and Oliio. Pennsylvania, West 
Virginia and CMiio, hi the order named, 
hav^ the largest mimbor of glass fac¬ 
tories • bettmse they have cheap and 
abundant natural gas for fuel. Tlie 
producers of glass sand in Tllinois 
and Missouri must sell their product 
at a low initial price to compete with 
producers in the statc.s just named. 


Uiisi iron pla\s an iii^igniiicant p.irt 
ill the funiace.s .iiul .'ipplKiiice.*J iiseil 
for melting the glas.®;, hut in the 
manipulation of tlie material after it 
has been lurlted the various tools, 
mav liiiich .ind molds made of cast 
iron may safely he credited wdtii the 
present treiiKMidmis volume of the 
glass industry, 'riu* furnaces in which 
gl.iss is melteil an- built of tirebrick 
in the shape of a ver¬ 
tical stack conipaiM- 
livelv large at the hot 
tom and tapering 
sharply and steadily 
toward the top. .V 
number of openings 
are jirovided in the 


man's lungs or compressed air is tiscd 
to form th(“ core or inside shape oi 
the .irticle. while the cast iron mold 
simply forms the outside surface. In 
making pressed glass articles, the 
mold is in two parts and forms both 
the iiihifle and outside of the object. 
The upper jiart of the mold acts as a 
plunger determining the thickness of 
the glass walls and forcing the glass 
into ali the impres¬ 
sions in the outsifle 
wall of the mold. Since 
it is essential that the 
plunger can be re¬ 
moved after it lias 
performed its function 
it follows that only 
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shop has Us. own standard mixtures 
which are as nearly the same and as 
few as possible to cover a Kivcn 
range of v^ork. A\n inquiry conducted 
recently by The Foundry revealed that 
there is no unanimity of opinion 
among the dilferent fouinlrics pro¬ 
ducing molds in which glass is to be 
blown or pressed. Any jobbing gray 
iron foundry is willing to lake on 
an order for some of this work and 
tlicMi pour the castings, as one found' 
ryman expre.ssed it, ‘‘from our regular 
vicinity of the inacbine .shop wliieli 
lias the order for supplying molds. 
nilSctiire.” This regular mixture varied 


from a metal fraying a silicon cout'^'; 
of 2,5d per cent in a h'ght ihachilPLii^ 
shop to one running less thtfn ^ 
cent ill a plow shop, which woid4 
duce widely differing metals* . ! 

Many different materials hr.vO befn 
tried in the manufacture of glass fac¬ 
tory moldvS, but none of theni equals 
cast iron. The ideal mold must be 
hard .fnougli to take a high polish 
and to resist the. constant scouring 
necessary to keep it, in good worbipg 
condition; and still be soft enough 
to permit the machinist to tool ahjd 
fjniwsh the face at a reasonable cost. 
The same roiidition prevails to it 
certain extent in the manufacture bf 
inold.s for rnbher tires and the same . 
measures practically arc dbserved to 
attain the de.sircd results. The fa^pc 
of the jiiold in both cases is poured 
against a chill and in *>'ome easfs 
where the amoniil of g1a.<$a factory • 
work on the floor seemed to war- 
lant, special charges have been made 
up to pour it. At least one foundry 
claims to get superior molds from a 
scmistcel mi.\tiiro while another which 


certain .shapes can he made by this 
process. As in foundry, work ingenious 
mechanical devices arc employed to pro¬ 
duce complicated shapes which at a 
casual glance would be deemed im¬ 
possible of production on a ]}ress. 

'['he flat, iron plates on which hand 
wrought gbi.s.s, plate and ivindow gla.ss 
are inanipulaled require no special 
comment other than that they must 
be planed absolutely flat and accurate, 
but the molds in which gla.ss is blown 
or pres.scd call for the highest tyi)e 
of skill and patience on the part of 
the machinist who finishes them. All 
the larger glass factories maintain 
their own mold finishing shops and in 
addition 1o these many shops in the 
principal glassmaking centers are de¬ 
voted to this class of work exclusive¬ 
ly. Their work is by no means con¬ 
fined to tbe shops in their immediate 
vicinity but as in the case of some 
of the famous American ^m^chines for 
which the molds are Intended, their 
orders come from every country in 
the world where glassmaking machin¬ 
ery is itficd. 

The creative spirit which brought 
some of these almost human machines 
into existence and the high degree 
of skill necessary to finish tlie molds 
seem to have stopped at the door 
of the machine shop. At present 
there dre no foundries devoted espe¬ 
cially to the production of glass house 
molds. Such castings generally are 
made in some jobbing shop in the 
It is well known that every jobbing 
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ria e—BomB molds chipped and cleaned 

does a considerable amount of this 
kind of >vork uses charcoal pig iron 
in the mixture. 

The superintendent of one v,das?» 
factory frankly stated that he was 
disappointisd in the quality of most 
of the molds received. This factory 
maintains its own finishing shop, but 
as in the case of cfThcr factories places 
its orders for castings with any shop 
that is willing to take them. lie 
pointed out that in many cases thi.s 
is an absolute necessity because fre¬ 
quently they receive orders for glas; 
goods which must be delivered on a 
certain' date or the order forfeited. 
Il then is a case of getting tlie mold 
castings in the shortest possible time 
and the foundry which promises the 
quickest delivery gets the order, lie 
said that it is not a question of cost 
either with his company or any other 
with which he is acquainted, they arc 
perfectly willing to pay a premium to 
secure satisfactory molds; but so far 
have* been unable to do so. 

For various reasons none of tbe 
glass manufacturing companies, as yet 
has seen fit to operate its own foundry, 
but at the present time one of the 
largest seriously is contemplating the 
erection of a small foundry in wbicli 
to carry on a series of exiierimonts 
tc. determine just what is the most 
satisfactory iron for glass bottle 
mofds. The molds are subjected to 
many -sc^^e tests and it is only 
natural to suppose that a special iron 
developed to meet these conditions 
would be a dividend paying invest¬ 
ment. 

When in use gUbs molds arc kept 
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:ii* nearly as possible at a uniform 
temperature of 300 degrees Fa hr. If 
they arc used while at a lower tem¬ 
perature fish scales or Itlistcrs arc 
formed on ibc surface of the holtle, 
while if thc\ I'ccome much hotter the 
molten glass adheres lo the face of the 
mold. The molds are swabbed lightly 
with crude oil at frequent intervals. 
The frequency of this ireutment varic-* 
according to the size of the bottle, hut 
ill general it may be said that one 
application of oil is snilieient for the 
blowing of from 20 lo 30 bottles. The 
f il .seems to perform the .same func¬ 
tion in the iron mohls that coal du.st 
di>cs in a sand mold for an iron cast¬ 
ing. Il makes the f.ice of the mold 
smoolh and shiny. 

Constant use of the machine operal- 
iiiV these bottle molds soon would cause 
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tnq molds to become re^ hot and there* 
fcrc useless. To obviate ^ suc)i ^ con¬ 
tingency, an air jet connected to the 
central air supply is located over the 
opening in each’ mold and may be 
regtdated to blow cold, air into each 
mold on its passage between fuU and 
empty. 

Some years ago, and even yet in some 
places where liottles are blown by in¬ 
dividual workmen, artificial cooling of 
the molds was not considered necessary. 
F.ach workman was prpvidcd with two 
duplicate molds and by 'using them 
allernatcly he was enabled to maintain 
the proper temperature. Each work¬ 
man gathered his own glass and blew 
the bottle. His helper attended to open¬ 
ing and closing the hinged mold.s. 
These old time bottle blowers worked 
at a remarkably swift pace but have 
been nearly all displaced in reccm 
years, by one of two types of American 
Ix^ttle blowing machines which prac¬ 
tically have revolutionized the holtle 
blowing industry. It is consorvativel> 
estimated that each machine docs the 
work of nine men, besides doing it 
better, cheaper and more iiniformi). 
Tlio machines are automatic and per¬ 
form every operation in the formation 
< [ a holtle from sucking up the glas.s 
from the pot to ilepositing the Anished 
bottle e)n a eoiiveyer bell which carries 
it into the lehr or oven where it i.^ 
annealed. The: capacity of the machine 
depends on the shape and size of the 
r-iirliciilar bottle on which it is operat¬ 
ing hut for an ilhistralion it may he 
said ihat it is capable of turning oni 
.''flOO qnart milk bottles in a 0-hoiir day. 
On the large size l)Otllcs the molds are 
single hut th(‘ molds for small bottles 
are double, that is, each unit contains 
two molds and therefore the output 
of the machine is doubled while work- 
ir.g at the same speed. Triple molds 
an* under consideration at the present 
lime. 

Typical patterns together with the 
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chills used foi making hutllc molds aic ' The* chills iti some shops arc uilcd, huL rt'-iaiuvs. The lallcr is a pariicul^rty 
shown in h'ig. A pile t»f castings the popular praclice is to s^ive them u itiiveiiicnt medium lor securing; fCpW/^ 
made /roiii ihc ^c palh-nis is shown in light coal ol* hlackwash and dn them dncli(ms from sample pieces .snhinitted' 
I’ig. h and a Hour of inohK u’ad\ 1 • in the own heloia- using. as i)atlerns. In many cases it solve?!, 

pour is shown in Fig. /. .A ch»se rp 'riie •^mailer chilN like those sliowii the prohlem of making intricate core- 
\lew of one of the inohls i- sht>wn iii in Fig. 2 are suliil; hm laiye t»iies as hi xes ami tnaiui.uiiing an even ihick- 

Fig. 2, in which it will he noted ihni ilhistiaied at C in Fig 2 are light(MH*d ne^s of metal throughout the walls of 

the casting is all in the cope. '^'Ik in ihe Iow<r side. The Urm iliill a'- tin desired casjing. In the pattem 

nu)lds on this pailicnlar lloor are nr.nle .ipplied if) ihe-e ilrvices is ralluv mi'- shown at Fig. 1, plaster has been 
oil a pncnmafic jolt-.sqiu;ezer hill in leading inasimicli a-, thev arc nut used to increase the size of a wooilen 

many shops they are rammed l»y hand expoeied to (hill the face oi the casting, iiaiieni iioin a 12 to a 

cither on a hciwh or on the lloor. In 'I'lie entire inteiior fare of these mohls At (i, in the same figure, is shown one* 

the mold shown in the ilhisiration, the has to |»c machined all over, a process half of a c.Tsting for making the mold 

cope part of the Ihisk is set on the course whicii wonhl 1>e manife'lly n which the globe in lh©> cenlcr is made, 
machine first, filled with s.ind and impossible if the iron w.is chilled in In all pressed glas.s work and in the- 

jolted. It iheii is turned o\er, the drag the proper sciim'* oi the word, that i.s inajoriiy of blown glass objects there 

s( t on, filled with sand and s<|iu-(vc<l. if the carbon was in the comhiiUMl i*'. a. well defined scam or seams iiuli- 

Thc drag is lifted olT first ami place<l form and tin iron in the condition eating the joints of the mohl in which 

on the floor, then the iialtern is diawn krown in the lf)Undry as rc/iiVr iron. tl’e object was made. In the globe 

out of the rot>e, after which the risM Wood is usi-d both for iMiterns :iiid ^how'ii in the illnstralion and alt similar 
and gate arc reamed (»ut. The core .! v«n'ehf)\cs, except in cases ^^hel•e there goods there is no seam or mark to 

Fig. 2, to form the recess at the l»ottorn, is a great deal of intricate detail work dicate that they were hhnvu hi a jointed 

ami the chills B (hen arc placed in the : rd ornamental ion to ho rcpioihiced. mold. The explanation lies in the 'man-' 
drag after which the mold is closed. Plaster of pari.s is substituted in such ner in which the glad's is manipulated 
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while it is being blown. The mofd is 
painted with oil and then dtisted lightly 
with fine apple wood sawdust. While 
the blowing is going on, the )>low pipe 
to which the glass is attached is slowly 
lotatcd to impart a horizoiitul motion 
to the globe. The sawdii!*! acts as a 
buffer, cushion and luhricatii, all com¬ 
bined and the result is a globe which 
*(!«cs not ^how any sign ot a rro t! 
joint. One application of oil and 
(Inst generally is siifticicnt fc^r approxi* 
inalely 50 operations after which a 
iresh coating is apitlicd. 

.'\ enrions factor of gla.^s, particu¬ 
larly pressed glass, is that the (]uaijty 
and degree of finish on the face of the 
mold is directly reflected in the prod¬ 
uct. .\ mold made of hard close 
grained iron, having a smooth and 
highly finished surface will produce 
glass good.s having a much better 
appearance than molds made of a 
softer grade of iron. Furthermore, 
since the molds have to bo scoiriod 
at frequent interval to remove the 
scale wliieli forms as a result of irsing 
(»il on the face, the molds made of a 
hard grade of iron will give much 
longer service than those made of a 
comparatively soft grade. 'I'lio molds 
arc held to close limits as to size and 
when these limits arc exceeded the 
mold has to be scrapped irrespective 
of whether it is in good w<irkinu con¬ 
dition or not. 

Preparing Graphite for 
Foundry Facing 

The Canadian dcjtartiueiit of mines 
has issued a cuinprehcn.sive pamphlet, 
by Hugh S. Spenro, describing tlie 
production and uses of graphite. On 
the subject of foundry facings, Mr. 
.Spence says: While different mate 
rials are used for this purpose, include 
ing talc or soapstone, carboniudinu, 
and various forms of carbon, such as 
.sea coal, charcoal, coke, gas retort 
carbon, etc., graphite is the most im¬ 
portant of the facing materials for 
mold surfaces, and large (luantities 
arc used in foundry work. Prac¬ 
tically the only market for the low- 
grade dust graphite from the refining 
milks, which contains between 40 and 
(SO per cent carbon, is the foundry 
facing trade. 

The preparation of graphite for 
facings, apart from the preliminary 
drying and crushing that may be 
necessary when the raw material is 
Mcrude ores, such as Korean, Mexican, 
etc., and which are not required in 
the tiase of mill dust, involves grind¬ 
ing in tube mjitlis, the product from 
which ti air floated. 

Inasmuch as graphite possesses no 
adhesive property, it is necessary to 
add a proper bonding constituent to 
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it when used as a facing Cor mold 
surfaces. This binding material is, 
usually, of a clayey, refractory nature. 
The binder absorbs a certain amount 
of moisture from the mold, and this 
holds the facing in place; and when 
the clay is calcined by the molten 
metal, the facing is rendered some¬ 
what porous, thus allowing the exit 
of moisture and occluded gases. 
J’roper proportioning of the graphite 
and hinder is important, since, if there 
is too much of the latter, peeling bc- 
tomes difficult, and if too little, the 
graphite runs before the metal flowing 
in. 

Ill applying graphite to green sand 
molds, it is usually dusted on and 
then slicked off with the tool, or else 
rubbed on with the hand and the 
excess bloxMi away. It is also laid 
on with a fine brush, care being taken 
not to di.sturb the ‘iand .surface. 

For dry sand vsork, tlic graphite 
is apjjlicd wet, in the form of a wasli, 
the liquid used being inolas.ses water 
c.r some other solution containing 
' cget.ible substance possessing adlie- 
•ivc i|iialiiics, such as Mu* waste* liquor 
li'om pulp niill.s—gliitriii. The graph¬ 
ite is usually mixed with fireclay, ?nd 
a .s>'rii]>y mixture is obtained wbich is 
ai>plicd with a swab. 

With regard to the grade of graph¬ 
ite best .I'lapted for ionndry tacing.s, 
the best results are obt.vined by the 
use of high grade flake 'I’his niate- 
lial may he adulterated roiisiderahly 
and yet be better llian the poorer 
varieties of graphite, .'soapstone, coke, 
anthracite, and even bituminous coal 
arc often ground up with graphite in 
order to cheapen the mixture. The 
jireparatioii of proper specifications, 
ha.sed upon reliable tests, i.s one of 
llu’ urgent problems of the foundry. 

In the manufacture of foundry fac¬ 
ings, more graphite is ntilized than 
in the making of any other article 
in common use, with the exception of 
truciblos. 

Deep Etchings of Steel 
Reveals Defects 

I'he method of deep etching steel by 
means of concentrated acids was 
studied^ by the bureau of standards 
and the details of the tests arc given 
in technologic paper No. 156 of the 
bureau. It was found that the choice 
of acids is of minor consideration pro¬ 
vided the acid i.s concentrated enough 
to produce a vigorous action. The re¬ 
port* says that the metallographic 
features of steel revealed by dee 4 > 
etching are of three general types; 
Chemical inhomogeiictty, mechanical 
nontiniformify, and physical discon-* 
tinuities. Chemical inhomogeneity. 


usually the result of seitftgatlon, 
itself by a more yij^fOUi tfOUgh«iiiig 
and pitting of the portions 

Sulphides and other - idclosiirea' are 
rapidly dissolved ^nd the resulting pits 
are then deepened and widened. 

Steel which h not mechanically uni¬ 
form throughout because of the pres¬ 
ence of initial stresses, which may be 
the result of previous mechanical work 
or of too vigorous quenching during 
heat treatment, will split when deeply 
etched, provided the stresses arc of 
sufficient magnitude. Commercial 
bearing balls of different types were 
used to illustrate this feature. It was 
.shown that this tendency to crack 
upon etcliing may be eliminated by 
.suitable heat treatment. The behavior 
of steel, in this respect, is identical 
with the corri^sion cracking of brasses 
and bronzes. 

riiysical discontinuities, such as in¬ 
ternal fractures, etc., which may exist 
in steel, are revealed by deep etching. 
The acid serves to widen and deepen 
these discontinuities within the inctal. 


Incorporate New Company 

The Midstatc.s Engineering Co. re¬ 
cently has been incorporated with of- 
ticc.s in the Westminster building. Chi¬ 
cago. to engage in indu.strial power 
and plant engineering. J. H. Milliken 
will direct the equipment and commer¬ 
cial division while the engineering 
work will bo in charge of R. J. Gaudy, 
president. 

Start Nitro Plant 

The Central Foundry Equipment 
Co., which purcha?ed a plant site in 
Nitro, W. Va., in March, has .started 
operations. The site purchased by the 
equipment company, which is a branch 
of the Central Foundry Equipment 
Co., Columbus, O., is part of the 
government reservation and comprises 
about ten acres.' The principal build¬ 
ings include a welding shop, black¬ 
smith shop, pattern shop, foundry, ma¬ 
chine .shop and assembling department. 
Officials ^f the company who are 
now at Nitro are W. C. Chatfield, for¬ 
merly connected with the Kanawha 
Mfg. Co., foundry superintendent, T. 
S. Softly, formerly with the London 
Scottish Engineering Co. of London, 
England, superintendent of the ma¬ 
chine shop, and J. W. McDowell, oflice 
manager. 

The Brunner Foondryr'fli Machinery 
Co., Peru, m. the 
Mendota, 111., ai^ tbie, E., 

pressor & Pump Co., Chicago, recently 
have l>een consolidated' as the Ulmdie: 
Mfg. Co., Peru. 



Chemical Reactions in the Cupolsi^ 

Heiglit oi Fuel B«d,Determines Whether Au Available Heat Is Secured from the 
Fuel—'Air V<dume Inirtead of Air Fressure Should be Meaettred-<^ 

Low Bed Causes Oxidised Iron 


C HE cupola is conceded to be 
the easiest and cheapest 
melting medium for cast 
iron. It is the apparatus 
universally used for converting exact¬ 
ly proportioned mixtures of pig iron 
and scrap into highly superheated 
molten iron for pouring molds. Much 
depends upon converting the metal 
' charged into the cupola into .service¬ 
able molten material, and tlie slightest 
deviation froni '.tandard practice may 
result in higher losses, particularly if 
much tnachtning is done. Therefore, 
it is obligatory to provide for con¬ 
scientious weighing uniformity in 
the sc<iucnce and distribution of 
ihc items making up the charges, 
blast regulations, etc. The first 
detail to watch is the height of 
the fuel bed. This should not 
only ho kept at a proper height, 
but should remain level tHrough- 
out the heal, its height is a 
function of the metal and fuel 
proportion being charged, the 
blast remaining constant. The 
blast volume is most important, 
as will be understood from the 
following: The oxygen of the air 
blown into the cupola combines 
with the coke and evolves the 
heat nccessaiy to melt the iron. 

It is essential that this com¬ 
bustion of the fuel be a.s com¬ 
plete as possible so as to con¬ 
vert the carbon into carbon dioxide 
gas. A pound of carbon in the fuel 
will yield 14,.S00 heat units when 
burned to carbon dioxide. How¬ 
ever, this gas is able to unite with 
incandescent carbon and form an¬ 
other gas called carbon monoxide, 
and if allowed to do so by having 
too high a bed, the heat ufKts pro¬ 
duced by the pound of carbon in ques- 
ticn will diminish to 4400. The other 
lOflOO heat units are lost by being 
locked up in the new gas which later 
bMt'ns as it is met by the air drawn 
in at the charging door. Thus about 
two-thirds Of the available heat of the 
-fuel will be wasted and. dissipated 
iir the atmosphere if complete com¬ 
bustion doss not tiftko piece in the 
cupote. Tills, ma^. it IsnpbHant to 
have Ihe proper hei^ght of bed. to get 
the ^aximimt of carbon dkixidit and a 
minimum of Carbon nionoxlde^, thus 
. prodneing t]he highest temperature 


BY RICHARD MOLDENKB 

with maximum bii per-heat m the 
molten metal produced. A further 
point is tli.it thi.'4 position of the bed 
also means the practically complete 
utilization and elimination of the 
oxygen of the blast, and avoiding the 
dangers of oxidized metal for pouring 
ihe molds. 

As the blast passes through the 
tuyeres it goes inward and upward 
through the coke bed, oxygen being 
used until all of it is combined, either 
with the fuel or with the iron or its 
metalloids. With a steady stream of 
air, the velocity of the gases formed 


C orrect lUpuIa pyactuc u rcspousiblc 
for quality in the iron melted for cast- 
itujs. Further the correct proportioning of 
coke and iron consertrs cuke. I hcrcforc, it 
is essential in producing first class castings 
Tvith a minimum atnoiiut ‘ of (oke to knoio 
U'liat constitutes sound cupola practice. Some 
foundry men have found the most economical 
tcay to operate their cupola hut there are 
many who could improve on their melting 
process. This abstract from an article pre¬ 
sented by Pr. Richard Moldcnkc at a recent 
meeting of the Southern Metal Trade asso¬ 
ciation, held at Atlanta, giving as it does 
the theory as well as the practice of melting 
in the cupola, offers a system for comparison. 


within, the bed will remain constant, 
and hence it is possible to adjust* the. 
bid height to be right for a given 
.set of cupola conditions. That is, 
once the proper height is know'ii, it 
can be kept at that point by seeing 
that the intermediate coke charges 
just replace tlie upjncr part of the 
bed consumed, provided the blast 
volume is not changed by meddling 
w’ith the regulation of the blower. If 
the blast volume is adjusted properly 
to the diameter of the cupola inside 
the lining, it wilt be normal within 
high and low points incident to the 
interior conditions at the end and the 
beginning of a heat. Thus, with a 
cupola 54 inches diameter inside the 
lining, there should be 10 tons of 
iron melted an hour. This means 
that as 30,000 cubic feet of air are 
req[uired In melting a ton of iron, air 
must be put through the cupola at 
the rate of, 300,000 cubic feet per 
konft RMO cubic fett per • minute. 


The number of revolutions per min¬ 
ute of the blower can then be fig¬ 
ured. After the correct number of 
revolutions per minute are established 
for the blower, its speed should not 
be changed from beginning to end of 
the heat. 

Forcing the cupola by blojving in 
more air means a higher gas velocity 
in ihe bed, which must therefore be 
m.^de higher to get the ideal metting 
l.osition. 'fhe uncertainties within 
the cupola are increased under such 
lorced conditions. Therefore, it is 
not good i)racficc to force a cupola, 
ll necessary cither the heat 
should be lengthened or the 
capacity of the cupola should 
he augmented by increasing the 
(liaineler, if possible. On thc- 
othcr hand, by decreasing the' 
I)Iast volume below normal, the 
velocity of the gases within the 
rnpola i:'i reduced, and unlc.^^.s the 
bed is lowered there is danger 
of tlie formation of the previous- 
I> mentioned carbon monoxide, 
with loss of efficiency in the 
melting operation. The ten¬ 
dency of the blast i.s to hug the 
lining and leave the center of 
the charge.s only partially af¬ 
fected, thus heaping up a cone 
in the center of the bed an<l 
causing irregular melting, .The 
cupola should he operated at full 
capacity and, if the iron comes 
too fast, the blast should be com¬ 
pletely shut off periodically ta stop 
melting long enough to allow dis¬ 
posal of the molten metal It is nec¬ 
essary to open one of the peep-holes 
in the tuyeres at least partially to. 
prevent the gases from hacking 
into the blower, with disastrous con¬ 
sequences when again starting to melt. 

An easy practical way of determining 
the height of the bed is available to the, 
foundrytnan. He should leave the tap 
hole open and count the time from blast 
on to first iron as it runs over the 
spout. This should not be less than 
8 minutes nor more than 10. The' 
drops of metal passing the tuyeres 
should be seen in about 6 mtnute.s. 
The bed charge is adjusted from day 
to day iintil these figures' are obtained,' 
and the result is the correct b^ 
height, which with property regulated 
blast conditioos, should be about 24 
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indies above the top of the tuyeres, 
of which there should be but one 
row of proper size: 

'Phe next jioint to watch is that the 
height of (ho bed reiiiaiiis normal. 
As the metal charges molt, the top of 
the bed is burned away, to be rc- 
pl.iccd by the next ch.irRo r)f roUo. 
It is evident that it too iiiticb of the 
l>od i.-^ burned away, the ideal condi¬ 
tions of the gases and teiiiperalures is 
upset, and the molting oporalion be¬ 
comes inefficionl. < )n llie oilier liand, 
with too low a lied, the result is 
worse, i'rolwbly a drop of 4 inches 
ill the bed while meltinir a charge of 
iron is a good avoraKe, and hence the 
intermediate coke charges should he 
just 4 inches in thickness to make np 
for this* drop. 'I'his gives the essen¬ 
tial of the size of the charge of metal 
Ml any cupola, namely, that it ho such 
as to require the comhiistion^ of a 
4-iiicli layer ol coke to melt the 
charge ronipleldy. Since under ordi¬ 
nary conditions of charging, it lakes 
a pound of coke to melt 10 i>oimds of 
iron, a 4-inch layer of coke w'cighing, 
say 200 pound.s iiieans a metal charge 
of a ton for that particular cuiiola. 
The mistake of using a double first 
charge of metal is easily recognized 
from what has been staled, for the 
bed is reduced not 4 inches but 8, 
in melting this double charge. Then 
the subsequent coke layi r of 4 inches 
will bring the bed back only part 
of the way. The taps will be hot 
and cold allcrnately, and the castings 
from metal melted at (lie end of each 
charge will be damaged by pin holes 
and excessive shrinkage, h.vcry case 
in which the use of a double weight 
on the first charge has given satis¬ 
faction will be found on investigation 
to have been the result of an extra 
high bed. An unnecessary chance is 
taken under the mistaken imiircssion 
that 80 large a quantity of coke on 
the bed should caic for an extra 
amount of iron on the first charge, 
whereas the real fact is that proper 
and safe melting conditions are only 
to be had in the upper 4 inches of 
the bed. Below the tuyeres the bed 
simply acts to support llic column 
of charges of the cupola and the 
spaces bctw'een the coke arc filled 
with molten metal when it is col¬ 
lected for tapping. 

Proper McHing Rates 

The melting rate and heat condi- 
•.tion of the metal during the run is 
the best guide to the height of bed 
after a‘ proper start. Observation of 
the cutting action in the lining indi¬ 
cates whether the bed has been of 
the proper height. The patching re¬ 
quired should be confined to a zone 
less than a foot wide and not too 
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low down. Adjusting the !i termediate 
coke charges from 10 to 1 to perhaps 
9 to 1, or in cases of high steel scrap 
percentages even 7 to I, will maintain 
the proper height of bed throughout 
iJie lieat. 

The order of charging should be¬ 
st eel, pig and heavy sectioned scrap, 
and finally light scrap. The higher 
molting point of steel, heat absorp¬ 
tion requirement of heavy seclion.s of 
metal, and distance of light piocc.s 
from the bed in such a charging se¬ 
quence result in inciting the whole 
material together. Charging the siee! 
la^t niean.s that it 'inelts with the 
pig and scrap of the charge above. 
\\ hen each of the materials is sjiread 
evenly over the cupola cross sectir>n, 
melting will be imilorin. ()iie of the 
wor^t im-ihods of charging is the 
placing of the pig iron around the rim 
of a charge, with the light scrap 
in the middle. The melting lalio at 
the lim may be Ui to 1 and that in 
the miildle .=i to 1. This can only 
mean innned iron at tl-.e rim mixing 
with good metal ip tlie center, and 
the result is defective work heai)ed 
in the scraj) pile. 

Slagging should he resort<-d to in 
longer heats, nsiially, in ordinary 
practice, after the heat is on for three- 
fonrlli.^ hoar. The limestone used 
shoiilrl In- :\s nearly pure carbonate 
of lime as may be oblaiiud. Seldom 
more than 1 per cent of this flux is 
nece.s.sai v w ith reasonably i lean metal. 
In general, tlic iiroblcm of cupola 
melting is an evtremely simple one 
once tlic underlying principle.s are 
I'liderstood. A bed of projier height, 
small charges evenly distrihnted, and 
.1 blast of uniform voltime siim.s up 
the whole situation. ]low easy, and 
yet how rarely carried through to 
the dot. 

Cupola Run as Cas Producer 

Now for the bad eflfccts of improper 
melting practice. Too bigli a bed 
means that llie cupola is running 
t)artially as a gas producer. The iron 
is melted loo high up, where the bed 
is no longer at maxinnim incandes¬ 
cence. The result is that the individual 
drops of metal are not given sufHcicnt 
siiper-heat where (hey form, and do 
not acquire it in passing through the 
hottest portion of the bed below. 
There is no time for this. Therefore, 
while the iron may be good so far 
as quality is concerned, it is too cold 
for regular work. Too low a bed, on 
the other hand, means equally cold 
iroq, for it has been melted below 
the point of maximum temperature of 
the bed. There has been however, an 
exposure to free oxygen still in the 
blast, <and the consequence is a dis¬ 
solved iron oxide which raises the 
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freezing point to such an extent tha^ 
this iron cannot be held in the ladle 
for any length^'of time. ‘ It has no 
life, as the foundryman designates 
the condition, and must, be' poured 
quickly. When an fjoji such ’as this 
i< poured into the mold, it sets too 
fast for proper feeding* the gates are 
cut o/T too quickly, and the result is 
.Ncrious internal shrinkflge. More than 
tlii.s, the quantity of dis.solved gases 
is great, and a reacHi||» between any 
oxygen present and the carbon, which 
may still go on while the molten 
metal sets in. the mold, rc.sults in gas 
hubbies. These rise and are caught 
by the skin of metal already formed, 
l.ater they arc revealed when the 
castings arc machined. Besides this, 
the undue casting strains, cracks, cold- 
sliuts and other troubles result. 1’he 
old foundry romocly of cutting in two 
the metal and coke charges, usually 
resorted to when things get desper- 
alrly bad, is an ins.tinctivc feeling that 
all is not well with the fuel bed. 
Indeed the cutting in half of the 
distance the bed may go up and down 
during the melting by using half¬ 
sized cliarge.s, is c.vactly in line with 
the scientific correction of the trou¬ 
ble. It is tlic heavy fluctuation of 
the height of llio bed that accounts 
for the fact that good and bad east¬ 
ings arc made from the .same charges, 
the molding conditions being right. 

J he last portion of every cliargc, if 
too large, gels down too low and the 
re.siilting molten metal is damaged 
coi^rcspondingly by contact with free 
oxygen from the blast. 

Incorporates Steel Plant 

IC. C. fliimmel recently purchased a 
controlling iiitere.st and has incorporated 
the Philadelphia Electric Steel Corp. 
The latter, which was cpiilrollvd by 
the American Metallurgical Corp., 
Philarlelphia, under its new organization 
will be known a.s the Philadelphia 
Electric Steel Castings Co. It is the 
iiitentiuii of the new management to 
handle the plant for the manufacture 
of steel castings and special steel al¬ 
loys, ^f^r. Hummel is president and 
general manager, F. J. Ryan, vice presi¬ 
dent and treasurer, and F. H, Schrenk, 
secretary. C. T. Hess and R. V. 
Mitchell are directors. 

J. I. Capps recently ha.-? been ap¬ 
pointed purchasing agent for the 
American Manganese Steel C6. with 
oiTiccs at Chic?.go Heights. Mr. Capps 
succeeds N. C. Peebles who will de¬ 
vote his time to sales work. 

The Air Reduction Sales Co. recent¬ 
ly has completed new additions to its 
acetylene plant in Gloucester, N. J. 



l^yPIC 4 L 'example 
• oA 'Jl^e 'effect of, 
heat . ufcin ' a refractory 
mortar, contawinff about 
IP per cettt^ of asbestos 
and IQ per cent of water 
glass. Firebrick piers 
were built using this 
mortar, in the joints and 
after drying, the piers 
were subjected to a 
pressure of 11 pounds 
per square :^nch and 
heated. Column No, 1 
in the accompanying il- 
lustration shows one of 



the columns before he>^ 

, ing heated. No, shows, 
the expansion of ike * 
mortar after heating to-' 
the temperature of 1100 
degrees Cent, Pier No, 
5, at the right shows the 
condition of the mortar 
after being heated to 
the temperature of 1250 
degrees Cent. At this 
point the mortar had 
reached a semifluid stale 
and was forced from 
between the joints, ‘ 


Analyzing Mortar For Firebrick 


Adding Foreigfn Materials to the Mortar Used in Laying Firebrick Frequently Reduces 
the Refractoriness of the Lining — Tests Show Ground Brick 
and Clay Make Effective Mixture 


BY RAYMOND M. HOWE 

X N MAKING ‘io-callcd fiic^ luind, it is evident th,'«t the addition of 

brick mortars, it is common certain other materials is not justified 
praeti c !o add* certain mate- ard this article is intei.ded to show 
lorials w ihc 
irroiind fireclay. Allime; 
ihe^c materials are add¬ 
ed by the mamifaclnrers 
the mortar, while in 
some ill.stances they are 
added by the maso.i en- 
Irusted with the laying 
of the brick. Such mate- 
riaK are geneiMll> adde 1 
to make the mortar sei 
firmly without the ap¬ 
plication of heat, to 
offset the natural shrink¬ 
age of the clay, or to 
cause it to burn to a 
dense structure by rea¬ 
son of decreased refrac¬ 
toriness. Ground silica 
and alumina are often 
added, and since the 
clay itself is composed 
almost entirely of these 
materials, this practice 
is perfectly legitimate, 
in fact, the general 
properties of plastic 
clay can often be im¬ 
proved by making such 
additions. On the other 
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the effect of such additions. In the 
experiments here reported, a plastic 
fireclay was selected and different 
amounts of water 
glass, salt, Portland 
cement, carborundum, 
asbestos and lime were 
added. The analysis of 
the original fireclay in 
per cent is as follows: 
Ignition, 11.12; silica, 
56.42; alumina, 28.46; 
ferric oxide, 3.12; lime, 
0.52; magnesia, 0.44; 
and alkalies, OJ24 jper 
cent. The fusion pdnf 
of this mixture 
cone 30. 
various ihixUU^ 
compounded, 
pies of each 
in the usual 
furnace used in.maScMP 
such determinati<i|^ 
The results of this wp|^ 
are given in tables 
VI inclusive. A car^jit^ 
examination of 
data shows clearly how ^ 
seriously the addition 
of lime, Portland ce¬ 
ment, a.sbestos and salt 
affect the quality of 
fireclay, the wddition of 
only 5 per cent of these 
materials lowering, the 
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FIG. 4 -EFPeCT OF 8 HR 1 NKAOR IN MOBTAS VABYINa FROM 25 PBR CENT CUT AND 76 PCS CENT 
GROUND BAIR VQ 106 PRR CENT PLASTIC CUT 


did not exert so marked an influence. 
The combined effect of the addition of 
asbestos and water glass to fireclay may 
be appreciated more fully if a mortar 
of the following composition be studied. 
The chemical analysis indicates that 
about 10 per cent of each of these 
materials was added to fireclay or silica 
ccniem in making the mortar. The 
analysis follows: Tgniiioii, 8.94; silica, 
72,96; alumina, 7.64; ferric oxide, 1.11; 
liine» 0.34; magnesia, 3.01; and alkalies, 
6.76 per cent. The fusion point was 
hclow cone 11. The mortar was used 
in making the joints of several firebrick 
piers. After being dried they were 
pUiccd under a pressure of 11 pounds 
per square inch and heated. Fig. 
1 shows the effect of .such treatment, the 
coliiiun marked No. 1 showing a pier 
before b.etng heated. The column 
marked No. 3 .shows the effect of 
heating to 1100 degrees Cent, and 
the column labeled No. 5, the condi¬ 
tion of a pier after being heated to 
1250»degrees Cent. Arches were then 


constructed, using the same mortar 
in the joints. Fig. 2 shows a typical 
arch before being heated, while Fig. 
3 hliows a similar arch after it had 
been heated to 1250 degrees Cent. 

These tests were convincing in that 
although the addition of these mate- 
rials improved the working and set¬ 
ting properties of the mortar, mortars 
so made should not be u.sed at high 
temperatures. If they are used, the 
foreign ingredients should' be used 
in very small amounts. However, 
fireclay, when used alone, does not 
give a satisfactory joint for some pur¬ 
poses. 

Much of the dissatisfaction which 
has attended the use of fireclay to 
which no foreign material had been 
added can be traced to the shrinkage 
of the fireclay during the application 
of heat, for if this tendency to shrink 
could be overcome, the joints would 
be firmer, tighter and would not fall 
out of the arches. A more logical 
w’ay to prevent this shrinkage and so 
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Influence af MateMal^ 
Added to Fireolmy \ 

TabW 1 

Fin. Clir.siitf'iMM. 
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' 00 
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62 
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U30 
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Table II 

Fin Clay and Uim 


Lime 

Percent 

^4 


Fusion point FUiln point 
Cone DepacaOnt. 
30 1780 

1680 


02 

8 

17-18 

1480 

AS 

12 

11 

1850 

84 

10 

10 

1380 
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Fire Clay, and Aibastw 


rroponion 

Clay Aabcaios Fuolon point 

Fualon point 

Per cent 

Per cent 

Cone 

DcgraeiOmt. 

luo 

0 

30 

1780 

97 

3 

28-28 

1700 

81 

<1 

19-20 

1520 

81 

0 

18-19 

1500 


Table IV 

Fin Clay and Watar Gtasi SoluUan 
Proportion 


CUy 

Water Elan Fusion point 

Fualon point 

Percent 

Per cent 

Cone 

DepreoaCont. 

100 

0 

SO 

1730 

' 96 

4 

20-30 

1720 

02 

8 

28 

1710 

88 

12 

28-29 

1700 

84 

10 

26-27 

1060 

80 

20 

36 

losd 

70 

24 

20 

1630 


Table V 
FIra Clay and Salt 

Proportion 

Clay Balt Finlon point Fuiion point 

Per eni Per cent Conn DmpoM OnV 
100 0 80 1730 

05 6 26 1660 

80' 10 14 1410 

36 IS 6 1230 

Table VI 

GaitarmduM and Fin Clay 


DeiNHCnt. 

1780< 

1710 

1710 

1710 

1710 

1710 

ino 

1710 


Clay 

' Cifbontndum Fusion pc 

Percent 

^ ^or cent 
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and mixed with the same finclay aa 
was used in the other experhuenta. 
The effect of .this addition upon the 
fusion point of the clay was decidedly 
favorable and is shown as follows; 
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Np: 3j[ 75 peir^j^t 

'/clljtyVjtnd K ppt 

, pnd Na 4 aM. pliBtiA c}^y,./d.t can 
seen, that jNa 2.\ cqpl^ItjiBiinj;:' half 
plastic pUy and hatlf gr<mod nets is 
far su^noMo' Ko* 4 wliich is plastic 
ciay alonp.:* Laboratory t^s also 
sho'wed that. the joints pihde front 
the mixtWes^PIf^hdlt ground *batjs, and 
half plastia^.j^fay. were stronger ^ thah 
A.those .-idjtder -^oin plastic ' clay alone. 

.:. ,,4B(^ord passing final judgment upon,}: ^ 

|ne^ of such nJ^wdxturc, Mlo\^ . w d. ii^iHia arch wab 'uads with mortar half clav and haip ohouxd bats anO 
ever, it was decided |b/subjet(f-jt Jtp hkatBd to wbo drorses cisnt. 

the same teats as were applied tq the ' 



mortar previousljj^ desertbed. Fig, 5. 
shows the results of the tests, column 
No. 2 not having been heated, No. 
4 having been heated to 1250 degrees 


CeSt. and No. 6 to 1350 degrees Cent. 

The results of the arch tests are 
shown in Fig. 6, this arch having 
been heated*"to 1350 degrees Cent. 


It will be noted that these joints are 
firm and strong and that'*they havB 
not begun to .soften. Such joints-are 
stronger when highly heated. 


No Marked Break in Demand Expeeted 


X F, AS the old adage puts it. 

♦‘misery loycs company” *it 
is ^ consoling toknow that 
.several btindi^ed, years ago'the 
immortal Hamlet is /eporied' to h^vc 
said “The time is out of.joint/’ 

The commercial joidts. ^ that have ' 
articulated so uniformly itf the year.^ 
that are forgotten are^ now. jialtbigf 
.progress on'tKc one hind and hurry- 
jiig^ it on th^(. other.^ speak U{ a, 
^general. whK’>&hji tb judge only ;by ^ 
the immedijate'and. sifpcvfictil Mtuatiph^ 
.Qiie might confidently )ay it fs 9 fily in ^ 
ahe distant and uncertain future when 
tlig'supply bask, mifteiriala,. including^ ^ 
their delivery by'transportation lines, 
will catch up with the demand.^That • 
there is coal enough, be it , hard coal 
or soft coal, nobody ^itestioHS, but to 
get. it to the place of needed con- 
sumptiou is the great ;problem. 

That i.H equally true of fireclay, 
much required for mjpchanical pur- ' 
posesv and which may he so easily ‘ 
mined '^with a steam shovel or hand 
shpvel, but now it wastes sweetness 
iiesjdc tha way* station, 4n Inc states of 
Oliio and Pennsylvania, Where, at this 
time, einp^ cars .do not linger. It is 
so near-and yet far.' To be more 
certain of- shlptnents; Jthe manufacturer 
who buys eitwaively for his own use 
apd;^ the operator oP the . supply wart^ 
ho^e Whb serves others, must scud 
his ^cn ip tbe.Vbssid source of supply 

,fe. po^sessea. 

ttiC 

tA M^re.> 4 ipptj|’ carih'ikitll to* 
'i^jr ^DiMwneri the .soft.. 

difeniiv: 


BY FREDERIC B. STEVENS 

prejniutns foe quick shipmenf of cars. 

.The stimulating influence of an extra 
dollar* p^r ton is said to be more 
re.sultant ttian tbc wonderful work of 
Aladdin’^ Lamp, but the clanger is that 
the avarice (^«that'.mining operator^ 
already spmewhal Overgrown, will be¬ 
come permanenlty enlarged and llie 
prcn\jlum price for one wiH- become the 
genisrai price for all. The same situa¬ 
tion apj^lks to shipments of pig iron 
and of coike. The winter" caleVdar ha.s 
concealed in ijs^folda ngt only'the 
return of buow flurries put a- few heat- 
less days in ^i4:winter qre q^uite liable 
to be included."' The assdfrances, of- 
which we'now ami then read,,of coal 
in abundkhce at the mines is quickly 
dispelled when one tries to buy an 
extra carload. 

Small Gain. .Made ' 

It little" matters tyhetlicr one js in 
jaihfor something done and for which 
there is" no warrant for severe a 
penalty, or whether one is freezing to 
death when there is plenty of calosic 
50 miles aWay; the physical condition 
in either case Ts no ipore joyful. Per¬ 
haps an improvement IS tndSight, ,for 
dast week the railroad grOup made it 
known to the Interstate commerce 
cc^misiiibih that a freight increase of 
3d .per ceflt is necessary to bring a 
return of 5j^ ptr eeqt On capital in¬ 
vested by railroad Corporations. The 
cottmisiiop hsu delegfted the power 
b^ eohgfesB f6 fix rates whfch will 
birinf that retufft: ' It still remains to 
he seed how that fdcrease can cause 
jrolJ^ff. stock to be provided, quick 
eVroughi to "move -the* freight for which 


there is such an immediate demand- 
However, back of this cloud there fs 
some sunshine for the human procrastipa* 
tiou of the average buyer which 
caused him to wait until the fifty-ninth 
»niinute Of the eleventh hour wilt be 
corrected by sad experience and he 
will realize he must, hereafter,^ take 
time by the forelock and 6y^ tlfia fe?* 
lock or get left by the profession;! 
With most manufactuteir?. ^ dmand 
is at the top-notch; the "gfeat obstacle 
is freight delay; there are, howeVi^f, 
'others. . ... 

The building trades, who .grace¬ 
fully .took their medicine . during ' the 
War period and bided their, time/ wel¬ 
comed the spring openinR[^ belaying 
their leeward at band. ’ It waV ll^ a 
short months, then' it'-vanished, >apd 
now- it is in the moribund cond^oti 
which indicates dissolution, and^liB 
sellers of building "material arc aitt|n'hr 
not like Patience on a monument^^nt' 
in their swivel chairs, smiling at gl|«ff^. 
The demand, however,'is in evidqijl^’f^ 
and increasing every day, and, 
lost time now will be ‘made up' lat^r!;^. 

You may dam a stream^ 
water, but when/thq'dam breaks'‘th^ 
retarded quantity all comes on 
greater force. 

This is a time of great opportunity; 
the time when capital, and labof should 
confer together; when neither Should 
flock alone;, when 'differences, where 
differences exist, should be adjusted 
and labor compensation be fixed not 
ill dollar units alqne, but in |he' dollar 
purchasing value and' with the clear 
understanding that ,ai) honest day's 
work shall have an honest day's pay. 





Heat Treatment of Steel Castings' 

Crystalline Growth Incluced by Too Hot Metal Heating Molds Which Hold Tem¬ 
perature Near Solidifying Point of Steel for a Long Time—Impuri¬ 
ties Absorbed from Spout and Ladle Refractories 

BY A. N. CONARROB 


HKN the prohlcfiis iiivol\('(l 
ill the heat treatmcnl of ilcel 
caslitiKs aie studied they are 
found to he of a dual char¬ 
acter; those hdongmg strictly to the 
heat treating department, and those he- 
louging to the metallurgical depari- 
incut. Since practically all sled cast¬ 
ings are heat treated hy the manufac¬ 
turer whose object is to pul out a 
liuperior product, these problems merge 
into one for him and are discussed 
as such in this paper. The greater 
emphasis is placed upon the metallur¬ 
gical side of the question, for, the 
better the steel siihinilted to the lical 
treater, the ca.sier his problem becomes 
and the greater hi.s assurance of turn¬ 
ing out a uniform and high-class 
product. 

In the mamifarlurc of steel castings 
the usual procedure is to so regulate 
the furnace lliat the metal will have a 
high Huidity by the lime the carbon 
and metalloids have been reduced to 
the desired amount. The metal is then 
killed by the addition of deoxidizers 
and recarbiirizers, either in the furnace 
or in the ladle, according to the proc¬ 
ess of manufacture. In his desire to 
assure himself tliat the metal will bi- 
sulhcieiitly fluid to fill all the molds 
properly, the mclter sometimes heats 
the fluid to too high teiiiperalurc, 
and the molds conscQueiilly are over¬ 
heated during the casting operation. 
These molds, being extremely hot, keep 
the castings from cooling f|uickly after 
solidifying, and thus hold the temper¬ 
ature in the gramilaling range for a 
considerable time. This condition is 
ideal for the production of excessively 
large crystals, and a coarse-grained 
product results. This coarsc-grained 
condition is called iiif/otism and exists 
in all castings of very large section, 
W'hen slowly cooled in sand molds. In 
like manner, when castings are held 
too long in the molds after pouring, 
the same condition arises and a riiarsc- 
grained product is the result. Scmic- 
time.s. under slow cooling conditions, 
especially when the metal is phosphor- 
aVic, the crystallnic growth occurs by 
linear dep 2 ,*iit'ion and sets up a piue- 
trcc-like form of crystallization, called 

Pnppf prpsentpd by A. N. fonuTrop At a recMil 
mpptiiiK ojT the American flteel Tirafem norlety. 
Mr. roniuToe ti metallurRiet, the National Mallr- 
ahle rwilmti €o.. Molroie Pari. 111. 


a dendrite. In this case the impure 
meialhnds arc rejected to the botmd- 
aries <i|' these tree fornrs and set up a 
sigiLgated area, which is \eiy dilliciill 
lo elimiitate. 

ri.c above conditions are prijperly 
metallurgical and c.ui be prevented or 
cijiitnilled t4j a considerable (Icgiee bv 
keeping llie composition of llie mate¬ 
rial right and using a normal casting 
lemiieralure. Likewi.se, the castings 
should he drawn from the .sand as soon 
as danger of excessive scaling is past. 
However, should thc.se conditions exist 
ill the ca.stings coining lo the heal 
treater, he must so treat them as to 
Itreak up these strticturc:> mid leave a 
properly refined Siriicturc in the mate¬ 
rial. Large cry.stallinc structure can be 
eliminated by heating ronsiderahly above 
the critical range and allowing to cool 
;iiid then n heating to a lower lemper- 
aliirc, holding the material long enough 
at these iiinpcratures to insure the 
penetration of tlie heat to tlic center, 
'file material is then allowed to cool 
to atmospheric temperature, cither in 
the furnace or in the air, depending 
upon the properties desired in the 

finished product. Dendrites are iinire 
diilicult to eliminate and veiiuire drastic 
mcasiirc.s. These lake tlie form t»f 

high heating above the critical range 
and quenching to prevent the rede- 
posilion of the phosphoric scgreg.'ites, 
followed by a heating to a lower tem¬ 
perature within the critical range to 
fuftlier refine the grain siriicturc. 

When .steel has not been thoroughly 
killed hy the deoxidizers, it gives olT 
gases, on solidifying, which h;ivc been 
dissolved in the liquid metal. Those 
gases, in trying to escape through the 
pasty metal, form cavities, called blow¬ 
holes, which give the castings a honey¬ 
combed appearance and cut down the 
effective area for resistance to stress. 
Likewisee the gases, remaining in solu¬ 
tion, have a depressing action on the 
critical point of the steel at these 
points and cause exaggerated crystal 
growdh. The elimination of this con¬ 
dition lies in working the liquid charge 
before tapping, so a.s to leave ahvays 
siiflicicnt residual manganese to unite 
with (he dissolved oxides, and proper 
killing in the ladle. 

However, when thi.s condition docs 
exist in the castings, the heat-treater 
is called upon to restore the proper 


strength to the material. This is ac- 
compli.slie<l hy a double treatment, fir.si 
icfiiiiiig the normal part of the casting 
and then the oxidized portion. Another 
form of gas pockets also exists in steel 
castings. It result.s from pouring the 
metal into molds which are not siifli- 
cientlv dry or not properly vented. 
Tlie hot metal reacts upon the facing 
sand and core in the mold, giving olT 
gases, which cannot properly escape 
through the dense .sand, and the result 
is a porous section in the casting at 
this point. Due to the fact that the 
eiiirapped gases, in cases of this kind, 
nearly always contain a considerable 
amount of air, the .siirfjuvs of these 
<avilies nearly always present an 
oxidized appearance and microscopic 
examination reveals the fact that, in 
many eases, the .siUToimding metal has 
been decarbonized to a considerable 
di'gree. 'Phis dccarbonization leaves an 
excess of ductile ferrite at these points, 
wliicli reduces the strength of the sec¬ 
tion. In eases of this kind a treat¬ 
ment lo develop notch toughness in the 
.snrromidiiig unaltered material is best, 
.so that, as the ferrfte yields under 
Stress, the strain will be taken up hy 
the stronger material. 

Cavities are also brought about 
through shrinkage, when* the sections 
of the castings are varied. The heavier 
sections of the ca.sliiigs remain in the 
fluid state longer than the thin sec¬ 
tions and, if they are so located in 
reference to the gate that they cannot 
];e properly fed by the liquid metal as 
the casting solidifies, shrinkage occurs 
and the gases contained in the metal 
form pockets, or cavities, at thtse 
points. Sometimes these pockets have 
small openings leading to the outside 
air. in which case the gas entering 
the pocket of an oxidizing iialiirc anS 
the surface of the cavity appears 
oxidized. This condition also may 
bring about decarboiiization of the sur¬ 
rounding metal. Sometimes very small 
cracks arc found radiating outward 
from such cavities and these act as 
planes of .slip when the material is put 
under strcs.s. If the surfaces of these 
minute cracks are not oxidized, they 
are sometimes eliminated hy heat treat¬ 
ment, but an oxidized condition pre¬ 
cludes uniting of the parts. ^Shrinkage 
duo to difference of - section may he 
eliminated in two ways—by casting with 
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FIG. ti-SMALL CRACKS RADIATING FROM 
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DECARBONIZED AREA 
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PIG. 10 'REMAINS OF UNABSORBRD DEN¬ 
DRITIC STRUCTURE 




a feeding head at this point, or by the 
use of chills to cause the heavier scc- 
to solidify more quickly. One of 
these two methods is followed, where 
the design of the rastiiiK cannot l>e 
I'lianged to remedy ilu' (•*iiidiiioii. 

When steel is in the molten, nn- 
finishcd state in the furnace, sulphide 
iron, ferrous <ixide and various 
other impurities are dissolve<l in it, and 
ir holds in suspension magnetic oxide 
oi iron and silica. The lerrovis and 
magnetic oxides are <leri\e«l from the 
os'idized porthms of the charge and 
iroin the ore additions in oring down 
lirevioiis to tapping. 'I'liii'- the crmlrol 
oi oxidation in the charge depends in 
a measure upon the coiidiiion of the 
^crap malting up pari of the <harge. 
Therefore scrap which is hadly rusted 
should l>c used with caini«in if a high- 
giade prcMlnct is desired The silica 
pieseiit ill the iiiifniished siicl. re.suUs 
Iroin the oxidation oi the silicon in 
the pig iron and scrap. When an ex¬ 
cess of manganese is- j»resent in the 
(harge, this reacts with the oxide.s and 
Milphides of iron to form manganous 
n.\idc and mnngauese sulphide. The 
maiiganoiis oxide ff»nncd has a great 
lotnbining power for siliia to form 
silicate of manganese This latter 
agglomerates or coalemes into fairly 
li.rgc scmimolton partitKs through the 
agitation of the liatii and passe.s out 
into the slag. Likewise, the m.iiiganese 
sulphide coalesces into small spheres 
: nd passes into the .slag. If there were 
suOicient inangHuesc present, these reac¬ 
tions woiihl contiinie til) the nidiiiished 
iiielal was entirely free «d' oxidation 
and the sulphur reduced lo a minimum 

However, in most cases insufficient 
i.iangaiicse is present iUm] tlte deoxida¬ 
tion is completed in the .spout or ladle. 
I'errosilicon and feiTomtuiganesc being 
added for that puriKise. The lei to* 
silicon reacts vigorously with the le- 
maiiiiiig oxides, forming silica, which 
is churned np into th»- metal as it falls 
into the ladle. The manganese from 
the ferromanganese is also oxidized 
and, being in intimate contact with the 
silica rcsuliing from the fcrrosilicon, 
reacts with it to •form silicate «»f man¬ 
ganese. These small glohules are 
ihiirnod up with the metal, pouring 
from the furnace and the result is a 
fluid melai containing millions of 
glohules in sus]KTision. If the metal 
is sufficiently fluid those particles will 
agglomerate in time and fltiat npw^ard 
lo unite with the slag. The residual 
froii sulphide in the imfuiished steel 
reacts wit^ the manganese in the ladle 
to form manganese .sulphide, which re¬ 
mains suspended in a .semimoUen state 
and gradually floats up to unite with 
the slag. Tf the amount of ferrous 
sulphide is (airly large, it unites with 
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the manganous . sulphide to form a 
low melting eutectic, which is frequent¬ 
ly found along the grain boundaries of' 
steel fairly high in sulphur content. 
Sometimes aluminum is used as a 
deoxidizer, in which case infusible 
(»xidc of aluminum is formed and 
passes into the slag if given sufficient 
time to ri.se through the mass of metal. 

The conditions mentioned thus far arc 
metallurgical and w'ouUl indicate that 
ii is best to maintain a high casting 
lemperalurc and hold the steel in ilu*. 
ladle long enough to allow the reac¬ 
tion products to rise lo the lop. If 
this were the only .source of foreign 
inclusions, the problem would he '»impli- 
fied, lull the molien mclal Cuts away 
the refractors linings of the spout, 
ladle, pouring box and pouring heads. 
W'hen these refractory linings become 
highly heated, the reaction products <»f 
the deoxidizers unite with them to 
form fusible silicates, which increase 
the niimher of foreign inclusions in 
tile molten steel. This is an argumenl 
against too high a casting temperature, 
for the gain in thiidily would he offset 
]»y ilie iiiciease in the nimiher of for¬ 
eign inclusifuis. If the metal is not 
snUiciently fluid ami i** not held in the 
ladle long enough l>efore teeming, the 
casting^ will contain more or less for¬ 
eign inchisuiiis from these sources. 
These iiii Insions ha\e ^heen called 
stiiiinis, the name being dirived from, 
and meaning solid noiimci.illic impur¬ 
ities. .'\n analysis of ihese silicate in¬ 
clusions clearly showrs the origin of 
*liis material to he the combination of 
the reaction products with the clay or 
b am of the refractory lining-*. If the 
e.’i'-ting.s are fairly large, the soiiims 
are found higher up in llie castings, 
while smaller ca-tings nsually contain 
them e(|ually distriluilcd. If the par¬ 
ticles arc small and rounded, they 
exert very little inliiioiuT npon the 
strength (*i' the material hill, when 
present in large numlicrs or spreail 
over a certain section they are very 
detrimental in their influence 

Aloha iron belongs lo the cubic 
systeir. of crystalliz.ntion and, since 
silicate of manganese also belongs to 
this same s;vstem, the sonims offer 
nuclei for the deposition of the excess 
fei rite eif hypoenf octoid steels, thus 
causing the formation of large ductile 
areas of ferrite segregation. If the 
.sonims arc fairly clo.-o together, these 
areas join to form one large mass, 
which is fairly diiricult to rcabsorli. 
These areas, together with dendritic 
i'lriiclurc, give rise lo the hazy spots 
called* ffhosfs. which appear upon etched 
specimens, wdicn thi.s condition is not 
entirely eliminated. It is nearly al¬ 
ways necessary to resort to double 
Iicat treatment in order to prcvciu the 
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tedcpositioii of tlies« ferrite structtiires.^ 

When there is insuflideiit m^ngawesc 
present to react completely With the 
iron sulphide, the residual sulphide re¬ 
mains molten and is deposited along 
the grain boundaries of the material. 
This forms an intercrystalline film 
which has very little strength and, when 
.such material js put under stress, rup¬ 
ture takes place with a eonchoidal 
fracture along the grain boundaries, 
li: a like manner, when the molten 
metal is passing from the liquid to the 
solid state and strmn is set up through 
slii'inkage, the metal gives way along 
these films and causes shrinkage cracks. 
A treatmcni to give notch toughness \s 
ui(T‘-sary in cases of thi.s kind. 

Another source of foreign inclusion 
in castings is the material washed from 
the molds din ing the operation of teem¬ 
ing. If the gate is improperly located 
ii; reference in the vital parts of the 
ca.stiiigs, this scum or mold wa.sh may 
be carried into the section which must 
‘land the sovcrc.st siTvice and lower 
its streiiglli lo a remarkable degree. 

"I ensile lest coupons, cast in such a 
position that they receive the wash 
from the mold, nearly always show a 
good >icld point and high tensile lest 
but fail on cknigaiion and reduction of 
area. This is due to the formation of 
intercrystalline film.s, decarhoiiizcd areas, 
or ferrite .segregation and is the result 
of the position of the piece in refer¬ 
ence lo the gate. Coupons from the 
same material, located properly, would 
give excellent results. 

The two following tests of medium 
tarboii steel are typical of the above 
condition: 

Sample N». 1 No. 2 

YIHd tmlnt. IN. per sq. in... 38,706 30,216 

Teinile (ftrenKtli. IN. pe <iq. in., 70,959 78.431 

Klonsation In 2 In., per rent.. 15.5 11.5 

Iteduction of area, per cent_ 22.91 19.36 

It might he concluded from the fore¬ 
going that: 

The composition of the product should 
he kept uniform and especially so in 
regard to phosphorus and sulphur. 

The residual manganesd in the bath 
should be kept as high as possible be¬ 
fore tapping in order to completely 
deoxidize the metal. 

The deoxidizers should be added in 
such a fofin as lo intimately mix with 
the molten metal. 

The casting temperature should be 
high enough to give good fluidity to 
the metal, but not so high as to cause 
undue cutting* of the refractory linings 
or overheating of the molds. 

The refractory linings should be of 
a good grade to withstand the scorify¬ 
ing action of the metal. 

Heat treatment must be of such a 
nature that all soctiotis of the castings 
arc Jiropcrly refined. This often neces¬ 
sitates a double treatment to secure 
the result which are desired^ 



liiiiovations Increase Unit Outpt^ 



^2^/INCK malleable iron first 

was produced, almost 2(K1 
£ years a^jo, a steady evolu 
tion in methods and equip 
nient by wliicli it is made lias been 
in progress. Probably in no .singl 
line of castings manufacture has there 
been a more steady and con'-istent 

Krowlli nor a greater or more con 

htaiit effort to improve the product 
than has been noted since Reainiir 
made the first malleable casiiii^is in 
1722. With all this develop 
ment. the industry at present 
is by no means inactive. I•'ach 
change in character of th 

cnsti)incr'.s requirements, 
shifting phase in the 
tributing factors of labor and 
materials is met by malleable 
producers with sonic innova 
tion in practice which remains 


Products Co., a division of the 
Motor.s Corp. 1 he plant was , laid ; 
out and the preliminary plans made ' 
by P. A. and C. F. Droaeski.' The* 
detail plans and construction were 
carried out by Frank 1). ChasCf Inc., 
Chicago. As may be. noted in 
1, the core room and offices arc 
of the main foundi'y 
building. 'this building has two 
melting and molding sections 136 feel ‘ 
wide, the one 390 feet and 
the other 403 feet long. 
Between these two mold¬ 
ing divi.sion.s are the hard 
mills and the grinding and 
sorting room. The latter 
room leads into the an-* 
nealing department which 
s ill a long building, 96 x 
%0 feet. The tunnel kiln is 


to mark a step in iiulii.^trial aiKance- perinienl in the search for refractories in the one end of this build- 

jiunl. which would meet the recpiiremeiits ii.g. Next to it is a room containing 

In melting practice, forced draft ^ malleable annealing oven, is built 11 annealing ovens of the .standard 

lui.s .supplanted natural draft, ami “P®” knowledge acquired from the tvin* which were u.sed before the tun- 
i-owdcrcd coal or oil has taken the pottery and tin plate industries. ntl kiln was pul in operation. The 


powdered coal or oil has taken the pottery and tin plate industries. ntl kiln was pul in operation. The 

l)Iacr of hand fired lump eo*il in many The annealing kiln, of coiir.se, is th.- tiirnbling mills arc in a conipart- 

\ stahlishmciils. The iiitrodufliim of ino.st recent innovation at the Saginaw mt^ot beyond tlic anucatiug rooiu and 


molding machines, lifting, 
conveying and manipulating 
machinery has met with m nrlirlcs whuli f^rcscut 

■narked favor throughont tl.c / „ sl„dy of a Indy remkahk malk.ihk 

malleable industry. The fouudry. In this i'slahlishincnt air comhincd the 

heavy auneahng pots m attributes for industrial sttiecss: practical and 

which the haid casting.s »tre theoretical kuo%oled(jc hacked hy adequate inpital and 

placed have constituted a business courage, hi the folloieiug pages, a general 

handling problem which 
readily has ben solved by 

some e.vamples of molding and core- 
various types o c larging making procedure presented. The succeeding articles 
luachmes and true s. An- (umplcte data on an entirely nezv type 

nealmg ovens lave been e- annealing furnace, and xvill offer an analysU of the 

ingiifd and redesigned to i>roduction control and lime .ctiidv hy jc/iiWi e.ire^- 

meet changing conditions in ■ • ’ 

fuel and labor factors. Fur¬ 
ther a steady effort has Min'imiinrjM mi im 

been exerted to shorten an- 

nealing time and recent innovations foundry, lint it represents onl> 


,1 mi i- «»•' 


iimiMii mMMiiiiiiim; It I.:." 


between it and the shipping 
iiiiuiuiii> i.i!' department at the end of the 

I’vciit building. This arrangement 

cithlc buildiiig.s facilitates both 

incoming and outgoing ship- 
, ments which are liandle*! over 

, the tracks of the Fere Mar- 

}teral ^uette railroad. The track 

along the core room, shown 
in Fig. 1 is on the ground 

licles Uore sand nnd fur-, 

iiacc brick arc* receivedr on 
. this track and stored in the 

bin.s. .Space on both .sides 
^ of the two brick sheds serves 
a.s pig iron storage. With 
; this arrangement each of the 

four melting furnaces has it^ 
awn pi^i iron storage yard, a.s will be 


in oven design have had this end in of the iftany features which go to moie fully explained later. The track 
view. make Ihi.s one of the most iiioderii bvUveeii the molding and annealing 

Recently a most radical advance progresshe plants of the country. dei»;\rtmcnts is elevated to facilitate 

step haa been taken by the Saginaw* The coiupany was organised in unloading sand and coll. Molding 

-Malleabk Tran Co., Saginaw, Mid)., 1916 and was financed chiefly by local sand and sand for furnace bottoms 

through the inatallation- of a con- capital. During 1919 the General h received on this track and stored 

tinuous annealing kiln. This unit, Motors Corp. took over the plant, in the sheds as marked. Coal is 

which -wW the reflujt of of which ds now a part of the Saginaw brought on this elevated track and 
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dumped for use in the boiler house 
immediately back of the buildiiit;. It 
is piled against the building and 
shoveled through a door directly in¬ 
to the boilers. This track also serves 
for receiving shipments of oil which 
is conveniently run into the storage 
tanks indicated to the left of Tig. 1. 
These tanks have a capacity of 310,- 
000 gallons, and arc ecpiipped with 
steam pipes for heating ihtin in the 
winter. 

As ha.s been mentioned, each fur¬ 
nace has its own pig iron and an¬ 
nealed scrap storage yard. Tlicse 
yards are located outside llie building 
opposite to each melting furnace. 
Kvery car of pig iron is piled .sepa¬ 
rately and marked with the car nitm- 
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metal is melted at the rate of a ton 
ill 11 to 12 minutes. Originally these 
furnaces were fired with coal but 
owing to the difficulty in securing 
melting coal the end of last year, the 
furnaces were changed to burn oil, 
as may be noted in Fig. 3. The 
biiriuT was supplied by W. N. Fest, 
Inc., New Vork. It operates with 25 
pounds pressure on the oil line, while 
the air registers 7 inches pressure 
01 ' a water gage. A top blast is 
admitted through the wind bung by 
suitable pipe connections. 

To charge the furnace the bungs 
over the hearth arc reniovc<l. 'I’he 
wood skips are brought to the fur- 
race and raised by a crane which 
travels over each furnace. Two crane 
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mersed in the metal and cause a vio¬ 
lent bubbling which, it is thought, 
gives the bath a more uniform mbe- 
lurc. The poles are 3 to-6 inches in 
diameter and 8 to 10 feet long, and 
usually 3 to 4 of them are used dur¬ 
ing a heat. 

The metal is under the control of 
the chief chemist who is responsible 
for its quality. I'lie analysis reported 
by the blast furnace chemist is taken 
for calculating mixture^}. Cheek tests, 
which occasionally aijl made, agree 
closely w'ith the results reported by 
the producer. Preliminary tests of the 
metal in the furnace are taken rarely 
and only when some unu.sual condi¬ 
tion of the. heat is noted. However, 
every heat is analyzed for silicon. 



yii;. 1 Till. Cl.KAM.NU IIOOMS UIK I.IH A’I KD ItinWKKN TWO .SM’TIO.NS UK TilK FOLNUKV AM) CVSTINUS 1‘AS.S TIIKorcil THEM DTRBTTIiY TO THE 
WNEAIJMI PKPAKTMKNT VVIIM H IS I.IM’ATKD IN THE SV.ME 111 ILIHNU AS fllE SOFT n.EAM.NU IlOOM 


i)cr. I’ig iron and anmaled serai) 
loaded on wood .skips 'Hi Hal cars, 
one skip being placed on a o.ir. Those 
cars are puslied into the foundry to 
the. weighing scales on an industrial 
track. Here the desired amount i" 
either added or thrown olT to make 
the reqniiad amoiml of metal on the 
skip. A reserve of pig iron is kept 
in bins near the scales. .Sprues and 
hard scrap are gathered from the 
foundry floors and brought to a pile 
near the .srales at each furnace. 

Fig. 1 also .‘allows the location of 
the four melting furnaces. These arc 
air furmices of 25-ton rated capacity. 
bu| the average charge is 20 tons. 
A heat is taken oif cacji furnace ju.st 
before noop and again the last thing 
in the afternoon. Metal is melted 
ill the morning heat at the rate of a 
ton in 16 to 17 minutes, while in 
the afternoon after the furnace ha.s 
been heated by the morning melt, 


chains liook to two cv-'.s on one .side 
ol the woofl skip carrying the metal 
to be charged, and a third chain is 
attached to tlu: other .side by a trip 
liook. W lieu the skip is iii the propi r 
position the book is trii>ped and this 
allows one side of the .skip to fall, drop- 
piiig the metal into the furnace. As 
tiia\ be noted in I'ig. 2, a turntable 

in the track at the corner of the fur¬ 
nace allows the cars carrying the 
charge td* be .switched to the end of 
the Inrnace where they may be picked 
ni> bv the crane. 'I’his is necessary 
on the two furnaces first installed 

but the 'more recent funmeeg have the 
crane so arranged that it can pick up 

the cars from the side of the furnace, 

which ks more convenient for cliarg- 
iiig. 

When the metal begins to melt it is 
stirred with poles of green wood as 
illustrated in Fig. 2. After the entire 
charge i.s melted these poles arc im- 


nianganesc, suiphnr and c,irbon; and 
phosphorus is doteriiiincd on the 
inclal from each furnace twice a 
week. 'riu* average heat contains 
<1.85 to 0.95 per cent silicon, 0.055 to 
0.065 per cent siiliiliiir, 0.17 to 0.20 
per cent phosphorus, 0.25 to 0.30 per 
cent manganese, and 2.40 -to 2.55 per 
cent carbon. Some steel and malle¬ 
able scrap IS used in the charge, the 
aniouiit varying with tlic quantity of 
sprue and hard iron scrap used. Len¬ 
der normal conditions the .sprue and 
hard iron .scrap is about 48 per cent 
with 8 to 10 per cent steel and malle¬ 
able scrap. 

Kesult.s of the analyses of each heat 
are secured promptly. The silicon 
and carbon arc determined on the 
morning heats by 1:30 m the after¬ 
noon, and on the afternoon heats by 
8:45 the next morning. .Sulphur and 
manganese are reported shortly after 
the silicon and carbon. Results arc 















Vin. y THK CUALKIKEI) FURNACB 
rilANOKH TO BURN OIL FURL-AIR IB 
AOMITTBD THROUGH TIIR BURNER 
AND ALSO AH A TOP BLAST 

Testing Machine Co.. Philadelphia. 
The regular run of metal is made 
to conform to the requirements of 
the specification for malleable iron 
of the American Society for Test¬ 
ing Materials which «calls for a 
tensile strength of 45,000 pounds per 
square inch and an elongation of not 
less than 7.5 per cent in 2 indies. 
The system of pouring will be bet¬ 
ter understood by referring tor the 













FIG. 4- A NUMBKR OF JOLT. SQURKZE. STRIPPING 
f .MACHINES ARB USED - THIi^SR ARK OPERATED IN 
PAIRS BY A HANG OF FIVK WORKMEN 


the second furnace. .\ portion of thi-? 
beam may be seen in Fig. 2. Trolleys 
carrying ladles of 400 pounds capac¬ 
ity arc pushed from ’ each furnace 
along the entire length of one of the 
ai.sles. In this way the metal I’roiii 
one furnace is poured only on the 
floors abutting on one aisle between 
the furnaces. Metal is poured into 
haniil ladles when the furnace is first 
tapped so as to have the hand ladles 
thoroughly heated after which the 
iron is tapped into the bull ladles. 
At present the large ladles are 
heated by wood fires, but an oil 
burnmg equipment is being installed. 


in poured 
rhe sand- 
ihcn is gathered 
on a pile ini each 
f’ 0 I d i n g floor by a 
horse drawn scraper. It then is cut 
by a machine built by the Amer¬ 
ican Foundry Equipment Co., >Icw 
York, of which the Saginaw company 
has thre^. Cotes are picked out of 
the sand before it is scraped into a. 
pile, but gradually it becomes con- 
taidinated by a large proportion of 
broken core.s. Therefore, each pile is 


band is 
laid in the 
flask and the 
drag is rammed, 
after which a bottom lioard is placed on 
top and the whole flask is rolled over. 
tluitouR are then placed ott eacli' core 
print Qne of these is illustrated at A, 
Fig.> A band,is placed in the flask' 
and sand is tucM tn the cope around 
the pattern with the (landle of a shovel, 
then the flask is filled with sand. Both 
the cope and drag are then squeezed 



























KIO. Jl-nRAfW OP Tilts MOLD SHOWN IN Fl(3. 4. WITH THR.CORES SET--NOTE THE WEIMSE CLAMP AT R FOR PASTENJNU THE COPE AHP l«UI^ 

TOOETHER->^4)NK OK THESE IH SHOWN IN POSITION AT C 


by the same operation. After the gate is cut and the 
buttons arc removed from the core prints the c(»pc is 
lifted and swung back. This is done by means of four 
lift pms. Two of 
these are illustrat¬ 
ed at /?. B, Fig. 

The other two 
may l)e seen un¬ 
der the flask. 

These latter have 
lugs on the top 
which end in semi-, 
eirctilar grooves 
which fit around 
circular hobjl at^. 
tached to the flask, 
by brackeU. ‘.A 
loose htngo ia:;. 
thus forint o,h' 
which the co^' 
flask IS tilted back ’ 
untjl it TeniSi 
against an upr^ht, 

C Fig, a The 
next .step ts ;tQ . 
draw Uie , 

f roitt'ti|e,dfeag,*o 
Trt»^ body 
are .se^.aiidV 
the flask clqsedr 


The Osborn machine is illu.straied in Fig. 4 operating cm 4 
mold for the rear hub of a tractor. The cope machine Is; 
shown at the left w»hilc the drag pattern* with the sirlppitig' 


aftertv) whfek;,the' *. 
'phi <»rel .are. 
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; riiwm'^iM np;' mat .' 


the sirlppitig' 
l)1aie, gate and 
chills is .shown in 
the insert. A gang, 
.of 6ve ineu inakie. 
300of these mold< 
a day on two 
chines. Sixty, 
pounds of metal U 
poured into each 
mold, which makes' 
3600 pounds of 
metal for each 
member of tile 
molding gang to 
pour. The cqm^ 
pany is endeavor¬ 
ing to lessen this 
work by installing 
five I-beams over 
the molding flour 
to form tracks for 
a pouring device 
nianuf|ptured by; 
the E. J. WoodI" 
son Co., Detroit; 
This dcifiee is 
equipped with two 
Iever9> the one for 
raising the ladle 
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and thi» other for lilting it. If the re¬ 
sults of this trial arc satisfacory, more 
floors will be equipped for pouring by 
this means. 

The patterns and flask cqiiipnient 
shown ill Fig. 4 were planned ft>r a 
gray-iron casting, and when it was de¬ 
cided to mjike the casting of nialleahle 
it was found neecssan to add the 
chills. Chilling the iron is ii-ganUd 
as l»ad practice l»y the Saginaw com¬ 
pany and is avoided where possible. 
Here the Ihisks are^too small to allow- 
the gate to be changed, otherwise a 
gate would be attached to the casting 
at each end instead of at the flanges. 
At present the gale is in the drag hut 
the section attached to the pattern will 
be made inches long, and half of 
the gate will he placed in the cope. 
One of the chills is show'ii in the in¬ 
sert, the other, which is smaller, is 
placed against the strond flange as i.s 
indicated by the two nails which may 
he seen protruding. The chills are 
quite heavy and the nails arc cast in 
them to hold them securely in the mold. 
The two halves of the mold are prac¬ 
tically identical except that the sprue 
is in the cope and the gate in the drag. 
A cope which has been jolt rammed and 
squeezed is shown in Fig. 4. after the 
pattern has been drawn through the 
stripping plate. 

The two molders working on each 
niachiiie place the half of the mold pn 
the floor and a third man sets the body 
core, the two pin cores and the strainer 
core. These strainer cores arc used 
on many of the molds to prevent stag 
and sand entering the casting. The 
body core is set to the templet held by 


00 MOLDS A DAY WITH THIS BQIJIPME.NT 

the molder as shown in Fig. .‘i. A lug 
on the gage fils into a depressitm in 
the core, which is iiidic.'itod at /t. The 
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gray iron flasks used in the Saginaw 
foundry may be seen in Uiis illusirar* 
tion. The cope is held on the drag by 
a wedge clamp, one of which may be 
seen at B, standing on a' mold. Two 
of the clamps attached to flasks are 
shown at 0; C\ Another feature of 
the flasks are the guide pins which 
arc removed after the fia.'sk is clamiKd, 
so that they may be set in the pin 
holes of anoilier drag fla.sk. 

Some patterns arc hand molded on 
benches from plates. Fig, 7 illustrates 
a diffcTciitial gear housing made in 
this maimer. A 12 x 12 flask having a 
7-inch drag and an 8-iiich cope is used. 
A molder will put up 85 to 90 of these 
flasks in a day of nine hours when 
conditions all arc favorable. As each 
mold requires 28 pounds of metal this 
r.cccs.sitatcs pouring 2400 to 2500 
pounds of metal. 

The first operation in making this 
mold is to place the ram-up core on 
the drag core print. One of these cores 
may he scon in place at A, Fig. 7. 
This core fits lightly and must he 
twisted around on the print to loosen 
it enough so that it will come off 
easily when the pattern is drawn from 
the mold. This mold is poured without 
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^ 9}ip jacketi steel bands bdng used. 
These bands which are standardjj 
throughout the shop are made of V /2 
A-it)ch steel, riveted at the ends. Two 
'bands are placed in the drag flask next 
to the pattern plate. The drag is then 
rammed, a bottom board is placed on 
it and it is rolled over. A chill, B, 

is placed on the cope portion of the 
pattern before ramming. The chill is 
set so that the four lugs w'hich secure 
il in the sand are away from the pat¬ 
tern. One band and the gate stick arc 
placed in the cope. As may be noted 
in • the illustration, the metal flows 
through the sprue to the strainer gate, 

C, in the drag. It follows through the 
strainer gate along a runner which ex- 
.tends from the drag into the cope at 

D, This gate terminates in a shrink 
ball which connects with the ca'-ting 
in the drag portion of the mold. 

In Fig. 7 the cope has been lifted 
from the drag and llie inolder is ready 
to set the center ciirc. The 
lower print is rested In the 
ram up core wlpch i.s nsetl 
to prevent the cou, print 
from lire.nkinp the side of 
the mold. The face of the 
core shown on the left side 
of tie core standing on tic 
drag, rests a.minst the side 
of 'he dr.'ig mold wheii* in 
position. An cletlric vihri- 
lor, '‘hown al F., \'= used on 
fthis partinilar plMe, al- 
ihoigh air vihratt-rs are 
\ised on part of Ihe plates 
ill the shop, 'the electric 
vil'i.itors are said to Ik' 
sonuwhnt heavier am! more 
(Min i ci'snme t!»an the air 
\ ilsators. htit have die ad- 
vai!|."gc of hwvcr npcraling 
cost and less expen-'ive up¬ 
keep. The disadvantage of 
the wei'-dit of the electric 
vibrator is overcome hv the 
arr.Migcment shewn in Fig. 

6. Ifcrc the. vibrator. A, 
is a'tached to a yoke made 
from bar steel. This >okc 
is I Kilted firmly to the 
mold'ng kmch. To operate 
the vibrator, the exlcnsir^ on the 
jiattern plate, shown at C, is pressed 
against the yoke and the cope lifted. 
By having the vibrator aitadicd to the 
yoke trouble with the connection cord 
is eliminated. In case pattern plates 
arc received which do not have the 
extension, a rib is riveted to the plate. 
A noticeable feature of the plate in the 
flliislration is the large lugs. These 
are made extra heavy to eliminate 
breakage. 

The core room is equipped lor mak¬ 
ing cores rapidly and dconoraically. 
Two sand mixers built by the Blystone 
Mfg. Co., Cambridge Springs, Pa., and 


the FbUNJ}RV 

two rosin mills manufactured by the bbx, shown below, is then r«m6ve4 | 
W. W. ‘ Sly Mfg. Co„ Cleveland, pre- the dryer plate substituted* Tlie- 
pare the sand for the coremakers. Core- girl next raises tlic core in om;*{iia]l. 



making machines have ken installed to 
meet the needs of the different shaped 
cores made. The installation consists 
of two machines biiill by William 
Demmler & Bros., Kew^ance, III, two 
rollover machines made by the Inter¬ 
national Molding Machine Co., Chicago, 
and four machines supplied by the E. J. 
Woodison Co., Detroit. Three of these 
latter machines are used mainly for 
making cores with ■ long straight draw, 
hnt the fourth is adapted to a .some¬ 
what different purpose. It makes the 



Pin. 9 A (;OIINTRKWRir.llTKl) MACIirNK KN 
ARLiaH 0IHI.8 TO MAKR JIKAVY COUBS^- 
PRACTICALLY .NO KKKQRT 18 RBUCIKKU 
TO RA18K TUG LAHOG CORE BOX 


large body core for the 
trator hvh mold which is 
illustrated in Fig. 5. This cure which is 
14inches long and inebts in Jiar.i- 
fter at its lac.^(si cross .seclio^ is tt)o 
heavy for a girl to handle. The machine 
which is counter weighted to help rake 
the core box m an aid in handling the 
box when makinp this core. The counter¬ 
weight is attached to the machine by the 
flexible steel cable, which extends over 
a pulley. The core box is clamped to¬ 
gether and set on the bench for, ram¬ 
ming as indicated in Pig. 9, insert. When 
the sand is rammed arid the stiffening 
wires are in place, the core giri raises 
the box slightly and tunis it, laying it 
cn ttie bench. One-lialf of the core 


box with the dryer, and turns it,' 
ing it on the bench with the 

dow'ii. When the dryer rests on'tfie- 
bench the other htilf of the epre box 
raised and the drier with the core .iift/ , 
it is transferred to a rack which t|\ 
placed near the operator. In all theft^,' 
movements practically no manual 

ing of the sand and corebox is' r^ \ 
qiiired as the arm is moved up tuild 
down the standard to which it is atV' 
tuched, by the counterweight Before 
the m.’ichinc was installed a man made 
these cores and his best record was 
175 cores a day. The girl operator haS 
made as many as 330 core.s^ in a day 
and her daily average is 300 cores.' 
fhiJs have proved efficient for many 
operations in the core room and com¬ 
pose more than two-thirds 
of I he core room forcei 
CoM’s are handled to and 

from the ovens on racks 

Ctaiiied by an electric lift 
triuk made by the El well • 
Parl.'cr lilcctric Co., Clcve- 
land. The eight ovens arc 
c<.»ke fired and arc arranged 
ill two batteries of four 
each. Th<' temperature of 
the ovens is recorded by 
thcrinoineters. one of which 
is attached to each oven. The 
eftliincy of the molding 
methods of the Saginaw 
foundry is demonstrated by 
the average .April production, 
of < :ich inolder which totaled 
1015 pounds of good castings 
per 0-hour day. The aver¬ 
age weight of the castings 
was 3.13 poiind.s. The pro* 
duct ion system b\ which the 
operation of the foundry' S'i 
regulated will be described 
in a succeeding article. Ai- 
ter c«isting.s are poured and 
sep,rated on piles they are 
carried to the hard iron 
tiimhlmg room in hand 
trucks made by the Howe Chain Co., 
Muskegon, Mich. They also are hauled 
ill tractors supplied by the Clark Truc- 
tractor Co., Chicago, six of which arc 
ill operation akut the plant. Five of 
those have dump bodies and the other 
has a platform body. This latter trac¬ 
tor is used largely in the annealing 
loom for pushing about the cars which 
handle the castings through the tunnel 
kiln. The others are used for hauling. 
refu.se sand and slag to Ac dump, 
transferring castings to the hard room 
and from there to the annealing de^, 
partment and on to the shipping divi¬ 
sion. 

The hard iron tumbling room Is 
equipped with 16 jnflls. These barrels 
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Fl(j. 10-MiVCJJINes ARR KMPI.0YKI) FOR CUTTING FACING H.\NT> AS WEfX AS PREPARING THE FLOORS FOR THE MOLDKR WHEN HE COMES IN THE 
AN)RNING -THE PILE TO THE REAR 18 RE.U»Y FOR THE M\CHINK AND WILL RE CUT AND THROWN ON THE PILE TO THE RIOIIT 


are raised off the ground high enough so that one or as many as are needed summer the foundry beeoines heated 

so that hand trucks may be shoved may be used. These l)oilers furnish after the metal is poured^ but the 
under them for receiving the eastings steam for a 12()0-fool, 2-stage air eom- pipes of the heating system arc used 
when they are dumped from the bar- pressor, as well as for the heating to blow air from the outside into the 
rels. C'asiings are taken from the hard systt'm. Waste >.team from the eom- foundry which is soon cleared of smoke 
iron tumbling barrels to the sorting pressor is also taken into the heating and made preceptibly cooled, 
department and from there to the system. The ventilating system in the core 

grinder.s. The proximity of these de- Heal iv "upplied In blowing air n^om may he understood from ffig. 11. 
partnient.s is show’ll in I'ig 1. over steam roils. The.-*o coils are luiiig 'I’hc monitor roof at the left is directly 

111 the sorting department the east- in compartments on girriers in the over the ovens and above that portion 
ings are separated in piles according eeiitor of each foundry. Pities extend of the floor where the racks of hot 
to whether they are to he packed in from the healers to each aisle where eorcs are placed after being taken 
the annealing pots by hand or shov- the jiipcs hrnr.ch. 'Phe.so main pipe-^ from the oven.s. 'Phis heat creates a 
elled in. I’he castings to he shovelleil then follow along the entire length draft pulling air, in the summer, from 
into the annealing pots again are of eaeh aisle, where sb.orl leails oxIcimI the windows shown to the extreme 

divided into the medium and hiavy from the main feed pipes at intorv’als. light. Tn the winter hot air is supplied 

size and into the (piitc small castings These leads are turned dow'iiward at through ducts arranged along the side 

which are shovelled into the pot to the ends and are directed toward the wall at the right. 'Phis hot air serves 
till crevice.s left between the larger center of the foundry, tether longer to carry off the fumes through venti- 
castings. Details of the annealing pipes extend from the feed yiipc to near lators in the monitor, roof, 

operation will he described in a later the walPs of the foundry. Pond roof The drinking water system includes 

article of this series. covers llie entire length of the foundry a still which supplied dislillcvi water to 

The heating and ventilating systems at the center immediately over the fur- a refrigerating machine, from where it 
and the plan for providing cold drink- iiaces and serves to carry away the is conlimially circnlalcd through the 
itig water at the Saginaw plant, are hot air coming from them thus form- foundry and always is cold at the 
unique. Pour boilers have been installed, ing a draft to lake off the smoke from drinking fountains, 
laid out on the power Iioum- piiiiciple ihc molds after they are poured. In the Electric power is secured from the 



FIG. It-TUE CURE JIOOM 18 VKNTIUTRH THROUGH THE MONITOR WHICH COVERS THE OVENS AND THAT PORTION OF THE PtOOft WHERE HOT COKER 

ARK SKT-IIOT AIR IS BIA>WN FROM DUCT8 IN THE SIDE WALL IN WINTER 
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^l|M;iiiipplies compfemr. Thift compr«$«or i$ used 
Sundays and holidays fdr sapplyibg 
do^ tP; ddiS'^vdShis'for what Httle compressed air is necesj^ry 

otim' ittoiplr^- iklid to 220 yo^U for the for the burners and other intscctianeous 
ligltts operated on a three purpoces. Being motor-driven, , it is 

wit^ 9ystcfly;;%ivtng 110 volts for eaeh/^ independent of the operation of the 
ligh^ r ^faie '!tfansformers and switch* ’ >., 

hoard lor c^iitroUih|| the current are Other aids to efficient management 
located in the boiler house as is also and welfare work arc the clock system, 

-- it , . ■ _ ,__, .. .11 _ ... % . . 


and a first aid,room with a taittrU li^;; 
constant attendance during 
hours. Tbe^. entire • dock system is 
trolled electrically by k master dot^', 
so that every clock in the .plant h^j' 
exactly the .same • time,; the 
has the saitte time as the wili^dcl^' 
used to tell the time to the empioye^ji 
and the program clocks on which time 
clerks stamp the time for a job. 


Foundrymen Fear Serious Sand Shortage 


INTER, willi its attendan 
transportation and handling: 
difficulties. threatens to 
find foundries of the 
country unsupplied with the custom 
ary reserve stocks of core, mold¬ 
ing and sandblast sand. At no time 
since the start of the war has the .sit¬ 
uation been so .serious. A canvas of tin 
leading sand producers of the countr> 
>hows that the present lime, wlwn ship¬ 
ments usually are going forward in 
<tc*ady volume. less than 25 per cent of 
the needed supply of cars is availabli 
When the interstate commerce coni- 
iiiiNsioii announced its decision to re¬ 
strict the use of opcn-t«»p cars to the 
>hipment of coal, the full effect upon 
sand shipment was not realized. It sooi 
w.'is apparent, that in common with 
other commodities, such as coke, pig 
iron, rolIH steel, building materials, i*1c., 
>;inti was practically ruled off the rail¬ 
roads. A later modification of the order 
permitting the shipment of malcriaLs 
other than coal in open cars with side.s 
up to 3(> inches promised some relief, 
but in effect has favored merchandise 
and finished coniniodilies rather than 
vitally needed sand and coke. At the 
the same lime, the original order was 
continued to about 20, 

A specific instance will serve to in¬ 
dicate the state of the need in some 
of the leading centers. In Cleveland, 
a survey of 35 leading foundries showed 
that 20(4 carious of core and inoldiig 
.sanif will be reituircd for the winter r)f 
1920. Approximating the needs of some 
others not reporting, one of ..which nill 
use more than 400 cars, a |||ta1 esti¬ 
mated consumption of 3(X)0 cars is 
shown for the fall and* winter. Of 
those interviewed, only one lud thi ce 
months supply, ttyo had a quant ty 
sufficient for. two months, 10 had stor*d 
enough fbr one month and the remai ri¬ 
der, fac^ a famine hi from one 
to three weefca.*’*'., ' 

Some more. o^tijpiisttc antping . t ie 
,tisfed fit. JiKitiiry ex- 
thki v'w^ ^ pn s* 
-on 

sand'^^'ufoi^y-jlavr it$\ 

,woii|d^ ohUttied without' in 

the early winter; Howeaer^,; to the sc 


who have had experience with haiullin; 
sand from open cars in winler. thi 
prospect holds little com foi l. One larg 
foundry stated that the additiunal e\ 
pense of hauling its saml through tb 
winler as a result <if not having ac 
cumulated .i rcjcrve had cost over if80, 
000. These conditions obtain in a dis 
trict less than 100 miles from some o 
the largest sand producing acres in th 
country. 

Ill the east, the shipping conditioi 
are particularly difficult. Tlvc large 
producing plaiift are in the Albany ar 
Hudson river sections in New Yor 
and the Perth Amboy, Mt, Holly :n 
South Jersey districts in New jerse 
It is stated that fur clays ai a time ir 
a .single car is available at some of the 
plants, and where four or five, cars 
are needed every day. the average is 
less than a car a day. .Ml local con¬ 
signments arc banned, except into tlic 
soft coal regions which usually arc 
nol lotiiulry districts. A ruling in the 
South Jersey district peruiitting a ship¬ 
per 15 per cent of the capacity of Iiis 
siding, obviously docs not guarantee de¬ 
livery of cars to meet even this miiii- 
muni allotineiit. The total tonnage 
.shipped since Jan. 1 is less than 50 per 
cent of that liandled last year up to *lhe 
same lime. Producers report order.s 
upon which they hesitate even to quote 
fearing still further re.strictions on 
transportation. 

A central Ohio .sand company state.s 
that it is granted only about 10 per 
cent of the shipping permits for which 
it applies. Previous to July 1 an aver¬ 
age of 60 per cent of the cars requested 
were available, and the total t^inage 
shipped the first half of the year was 
about,the same percentage of the total 
orders received. This company esti- 
inates.. that on the present basis of 
shipment its customers will lack ap- 
proxituaiely iK)0 cars of sand during the 
piping ivinter. . 

, \ company . which should tfave 

ilblipiM KM to 90ff ^fs from one of 
ftropenj^ .IIP t6 July 2D had I en 
able to secure only 207 cars. This s ne 
company has nearly .700, cars bor ed 


for shipmeiil prior to Dec, 15, with new 
orcler.s coming in .steadily. This com¬ 
pany at present c.stunates that even 
with continuation of the same rate 
of car supply, it will be ablcf to load 
only about 400 cars before the season 
is over. Ba.sed upon the usual fall 
rush of sand orders, the shortage will 
be from 500 to 750 cars by the middle 
of December. 

An Illinoi.s company which ships dur¬ 
ing the entire year obtained only 23.7 
per ctnt of il.s car requiremciU.s during 
June, and the fir.st half deliveries were 
far brlow normal. This company csti-^ 
mates tr,ai it will be unable to supply 
its customers* re<iuiremeiits for the re¬ 
mainder of the year and that it.i lack 
in cars w ill result in a 25 |»er cent 
ciirtailmeiil. 

The soutiieni producers arc slightly 
more fortunate, a.s the car situation has 
been ca.sicr throughout the South. How¬ 
ever, embargoes against northern terri¬ 
tory act as a barrier to the hope ot 
northern foundrymen securing needed 
sand from such sources. ' 

With the severe shortage of all s^»rls 
of rolling stock, little choice in car.s 
is offered distributors. Molding sand 
producers who desire -open top cars by 
reason of the class of loading equip¬ 
ment which they employ arc accepting 
box cars without question, and some 
even are putting in box siding in 
cattle cars to serve their customers. 
Silica-.sund manufacturers, after dig¬ 
ging, grinding, washing, screening and 
drying their product which is intcflded 
for sandblast work dislike to use Open 
top equipment, but at present seem 
able to obtain a greater number of cars 
of this class. The arrival of sandblast 
sand in a wet state, or contaminated 
with dirt and cinders often is a source 
of expense and inconvenience to, users. 


A high-speed steel used in Eng¬ 
land contains suhmantially the fob 
lowing: Uramutti, 0.7 per cent; co¬ 
balt, 4.5 per cent; tungsten, iIXS per 
cent; vanadium, 1.5 per cent; chro' 
miura, 3.5 per cent,, and carbon, OL? 
per . cent. The, addition ,of cobalt 
and uranium, it is claimed, re¬ 
sults in an increased cutting efficiency. 





Bill Makes Some Man- ^ 
hole Rigging 


BY PAT DWYER 



X W'AS Iclliii^; liill llu*. ollur 
clay ahoiil a qinrr 111 tic sljop 
I hap|UMU-(l ii» (InII iiU(» iv- 
rciitly aiul alumi the old 
Ktshionc’d nugiiij* the> wcic iisinj* in 
an old fashioned \va\ li» make sonii 
(»!' llu* ^'ork. 

“It simply is wondcrinl," said In’, 
“the way in which a fomidry will clinj.; 
lo aiiticpiali’d methods and keep on 
usill^^ patterns that slmnld h<i\c he( n 
releKided to the scrap he.ip years he¬ 
ft re. Frequeiilly the patterns or rii;- 
iL'inj? >\erc designed either h> .nn.iteiirs 
o! hy some person who was unfamiliar 
with the joh and wa^ just helinp; his 
way. If the pattern wtnks ami it is 
possible tt) easliiiRs I'rinn it, the 

chances are in favor of it umainin^; 
a fiKliire in the jdaec niitil the man 
who got it np (lies, lesigiis or gels 
tiled. 

“rerhaps I should (pialify lliat slate- 
men I and make due allow anee for I he 
popul.’ir foundry tradition that molckrs 
never die; hut there is eeitainlv noth¬ 
ing vague, intangible ('f traditionary 
about the fact that tluw soimllmes 
get fired and there is sidl less dotdit 
of the fact that thi> resign ‘fiec and 
frc(juent.* Those Arabians that l.ong 
fellow sings of .so tune I idly, who fold 
Up their tent and disappe.ir, have noth¬ 
ing on the migratory birds who learn 
their trade in a foundry and whi^ are 
iiiociilated wilh tlic vims oi iK‘tindi’nlt,\ 
long before they have finished serving 
their time.” 

1 interrupted him here to point out, 
calmly I hope and with a fillitig sense 
of the proprieties, that I taw nothing 
strange in the fact that a m.in should 
wander around from plaee to place in a 
physical sense; hut when his mind 
commenced wandering, I thought some¬ 
thing should be done about it. 

*‘You began by talking ahottl anti¬ 
quated patterns," I said, “and here yon 
^ arc now talking about .Arabians and T 
should not at all be surprised if you 
switched from that and laiinehed otit 
into a panegyric of the ‘Blooming, 
Balmy Babylonian Order of Bally 
Blighters.* Stick to one thing and gel 
it off your mind."* 

*'Don't,be in such a hurry," said Bill. 
“You remind me of a young fellow 
making his first mold. He is so anxious 


1(1 diaw tlu- pal lei n and see what the 
nioM liM)ks like (hat he forgets to put 

1 1. imps on the drag l)cf»)ri ioiling it 
evil 'I’he hoaid .slips, sijiiu of ihe 
N.ind f.ilh. (lilt .Hid the palleiii tooU^ 

like :i .-ihip lli.it has hi-en sti.(ii(li<I at 
low lide on .i sand bar 'I’lial pie- 

liiniiiary passage wilh whiili 1 lav on d 
voti has a (lirccl hearing on what 1 
intended to s.iy It was mu her super- 
ilous ri(ir irrevchml, but if you find 
.Miy dilTicully in folhiwing me I shall 

diavv you up a chart and indicate I»> 
Miit.ihle refeiaiu'es the iirotar places 
to applaud. 

‘‘1 worked in .i place one lime where 
lluy made ciiv work You know what 

1 mean, w.iler vvoiks and sevver ca.st- 

iiigs and all that kind of lluiig. The 

man Who i»'-eceded me Jiad graduated 
ituni a litlte .shoii where ih.e principal 
product was stove repai' ' and plow 

]iiiints. Some ol the p.uterii'. and rig¬ 
ging he got lip were wonderful. Yc*:. 
sir! Wonder I 111 is the word ,\ sight 
of any ol the-e paltcnis would foice 
the admission that (me of the seven 
wonders of the world was how .some 
people se( ured positions as foundry 
fmemeii. 1 don’t want lo impose loo 
gieat a strain on >our credulity so 
I'll just tell voii about the patterns 
which were fdr c.istings known as 
ifttili hasiitx ami miiii-holrs. One was 
sipi.ire ami was used to m-ake the c.ist- 
ing usually seen .it the interscciion ol 
gutters at street corners. Jt is cov¬ 
ered wilh a cast iron grating and 
serves to convey the surface water 
from the street into the. sewer. The 
other was circular for making the 
round casting gciuTally imbedded in 
the middle of the street over the main 
line of the sevver and fitted with a 
perforated cover strong enough to ]»ear 
ordutaSy irafiV. 

“Pruli.'ihly with S(.)me vague Jioliou 
of pcrm.incncy, patterns for these jid*^ 
had been made of cast iron; but who¬ 



ever ni.ide them evidenlly was in a 
Imrrv W'hoevir finished them and 
gave tlu Ill a coal uf paint was in 
even a grc.iter hurry for he hit only 
the high spots. Tlic patterns would 
not lilt and they would not draw and 
they were so heavy that one man 
could not handle them alone. 1'hc 
sipiare frame was molded with ihe 
cslirior 11.lime up. The drag was filled 
with .sand, rammed afid lolled over and 
then a tedious parting about () inches 
wide had lo be made all around the 
interior and down as far as the lip 
which supports llie cover when the 
casting is in use. In rainmiiiu the 
cope this deep pocket had lo he jiru- 
videil wilh .soldiers ami gagger.s and 
(»r account of the rough pattern a con- 
sideiable amount ul paiihing always 
w.is iiecijss.iry after tlu* cuiie had been 
lifted. The pattern did not dr.iw well 
and consiMjueiilly llu* mold w.is torn 
each time the paltein wa.s used. Then* 
was no provision made for inserting 
lifting ^crcw’.s. Two men weie recpiired 
to draw tile jiattcrn. 1'hey dug two 
holes each on optiosite sides of the 
rallern and grasped the iiattern with 
their fingers. 

“The grating cover was drawn in 
the same vv.iy. In addition to mending 
the places v'lierc the hands had grasped 
the pattern, it also hecanu* netes.sarv lo 
build up about half of the pockets which 
rdvvays were disturbed and bioken dur¬ 
ing the drawing operation. .\ m.'iu who 
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iiiailc three oi llie'^e ca^liiiKS a day was 
going some. 

“The pattern for the round man¬ 
hole frame was not a bad casting. It 
possessed a few minor defects w'hicli 
prevented it from being classed in the 
preferred A. 1 list as a pattern. The 
man who made it depended more on 
faith than on good works. Ue did not 
close his cope fair and as a result one 
side of the vertical wall w'as thicker 
than the oilier. His clamps must have 
been loose on one side while pouring 
the casting for the flat flange around 
the outside >vas >^-inch thick on one 
ride and only about 54-inch thick on 
the opposite side. There was a cold 


shut on the linn fliingc side and .m- 
niher gap iicaihy where a piece had 
letu knocked olT hy accident. How¬ 
ever, its principal defect lay, not in 
aiiy of these things, bad as they were 
fiom an eflicieiicy viev/point; but in 
the design. The vertical wall wa.s over 
an inch thick,---out of all proportion to 
the thickness of the flange, and as a 
result the casting was Sure to crack 
while cooling, unless it was 'poured 
from nice soft, strong iron and w'as 
turned over and stripped before it 
cooled. 

“The cover pattern for the man hole 
was the bright particular gem of the 
collection. It was about 2 feet in diam¬ 


eter, convex, with a reinforcing rjl> 
aboni i inclie.s from the circumference ; 
and two fibs at right angles all the 
way across, on the concave side. Tlte 
I'onvex side carried a number of smalt, 
siinarc, flat Ixi'isls equally spaced about 
6 inclu’s apart. Tapeicd J'^-inch <^ry 
sand cores were .set in the drag and 
loiicluvl the cope in the cenler of these 
hus.sCM when the mold was clo.scd. The* 
ring and ribs were loose and the rough, 
enred lu)leii were in the palleni, Tlie 
mold wa.s rammed in the usual way 
the ciipc lil'led off. The sand was 
fliig <>111 of ihe holes in the pattern with 
:i liiter after which a punch slick was 
iM'd tu make the prints in the drag., 
A couple (if gate pins then w'ould be 
(hi\cM into opposite holes ir^ the pat¬ 
tern and two men would draw' it out of 
l!ie sand. The cores would be set and 
ihe cope liied olY lie fore drawing the 
iniL( and the libs. Taking it hy and 

l. irge I don’t think any man could 
have ijueiilcd a more awkward outfit. 

“1 put up with it for a short time 
.ind then I h.'id .some wooden patterns,' 
close tilting (Tasks and follow boards 

m. ido, wliich .so simplified the job that 
liia( lic.illy iK» skill was required to 
make the c.islings. For instance on 
the cover which formerly required a 
skilled inolder a full day to make 
three castings, because most of his 
tune W'as taken up in patching the 
mohl.s, an ordinaiy lalwrer had no 
trouble in making 10 mobls a day \viA 
the new rigging. All he had to do 
was ram the mold, draw the pattern 
and cIo.se the mold again. This -wa-s 
in an ordinary jobbing shop which was 
not equipped with molding . machines« 
and wdiere all the ramming was done 
hy hand. 

“The four new patterns were Hrong 
and .substantial, and they were de¬ 
signed to last indefinitely. Rapping 
and draw plates were attached to the 
two covers and fifling straps extend¬ 
ing to and hooked under the bottom 
of the side walls were checked in and 
screwed to the (wo frames. Each of 
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llic pautnj:> was KCucroubl.N druCtcii benefit to derived (rom modern, At present the castings arc left in the 

and ie(|uircd link* or 'ii<i rapping he- up-to-date, lalior saving devices, pal- pit without being uncovered fbr about 

fore drawing out of ihc sand. Icrns and equipment. He will fight to 48 hours. Do you think there would 

“After the holes in the round cover the last ditch to save or make a penny be any danger of spongy hubs if they 

had ht'on bored in llie ii.-nal way with on aTi> one of his financial transac- were made 18 inches in diameter? 

a tirart and hit they were given the lions; Imi he docs not know w'hat Would there be any danger of shrink* 

coned .“liape and ^i/e vvilh a tapered cn»nomks can ho effected by spending age strains in the web or the disk on 

iron healed red hot Kach of the pal- a few didlars on good patterns. He is account of the greater mass of iron’ in 

teiiis wa*- given se\eral eoat*. of black willing t<i •'pend any amount of money the hub? If so W'hat method would 

•’^licllac and believe me alter lhat w'e on advertising; hut he thinks if he you recommend for remedying this difti- 

gol castings that were castitufs and not get^ a foreman for a small salary he cnity? 

(|Uecr looking things that looked as if i> getting a bargain. Well, so he i>, Afiszcrr : The desired change is recoin* 
tliey had been dug out of .m iron mine there are always two parties to a mended. Increasing the diameter oi 

with Robinson Crusoe’s wooden hoc. gain, one gain^ and one loses.” the hub by 3 inches will give a stronger 

"The thickness of the vertical walls "The same applies to presidential disk than the present small hub with the 

m the square and round frame patterns candiilaleN, don't it, Hill?" said I. cast steel band. Tt also will eliminate 

wa^ reduced to ^-inch tapering to - * -.— the costly operations of machining a 

.md as a result we had uu tnore Hub Diameter ;«»^himng ‘he Jn»ide 

cracked castings even when they were - surface and top edge of the band and 

poured f^m an all-.scr,ip charge Hy (Jursiwii. We have always made the ^hrinkiug it on. 

an all-scrap charge 1 don’t mean a tli^ks shown in the illustration with a There is a certain amount of internal 

charge that has been carefully dosed c«»m|>arativrly small cast iron hub. li strain in all circular webbed castings. The 

with fcrrosilicon and ferroiiianganesc is strengthened afterward by shrinking strain increasc.s in intensity according 

but a charge made up (»f ordinarv <*n a cast steel hand lilted as shown at to the relative thickness of the metal 

foundry scrap. f The 45-degree is not a good one in the dilTcrent .sections. In this particii- 

"Thc patterns were molded in tlic a.s the hand shrink.s axially while cool- lar casting there is no abnormal dispro* 

.••anie position as loinieils. A roimd ing and leaves an opening of about portion uiifl what little strain develops 

plate att.'iched to a long e\e holt su^ dOl of ;m inch. '1 he reastni for put- can be Icssencil b\ stripping the hii!) 

]ieiidtd fiom a bar resting on iw«» img this hand on appears to have been after llie casting has set and digging 

strong hacks across the cope w.is used that tlieie \ as some dilhcnlty -in cast- out tlie center core This will allow 

to carry the body of sand forming the mg a hcaw hnl) free from shrink holes, the hub to cool in the same length of 

iiisiile of the roiiiiil frame. The cope The ilcsigii has been criticised and we imie as the web. 

with the lining plate allacheil w.i'^ li<i\e been ndd that the disk will he There should he no dilTiculiy in pre- 

lilled hy the crane and held wfiile tin- stnmger if thr inil) is made larger and venting the huh from shrinking. Place 

p.)lterii was heiiig taken out ‘)f the solid willitnit any hand as simw'ii at /*. a (i-inch riser on it, tapered down \o I 

drag. It was llieii lowered hack inli» 

place There was never an\ linishing 
necessary either on cope or drag. A 
set gate with two branches was 

rammed with the pattern in ore coiner 
(d' the tlask so that it was not neces¬ 
sary even to cut a gate. 

"Tin; inside of the square frame also 
was lifted out, but not as part of the 
c< pe. These frames were made on 
the .*<ide floor which had no crane and 
to make the job as light as possible 
a Hat eopc was used and the sand 
fonning the inside of the mold lifted 
out separately on a flat plate provided 
with four loop.'i for that purpu.se. Two 
men lifted the cope and set it on an 
empty flask; then they attached two 
e\c hooks each to the loops and after 
placing two pieces of pipe in the eyes 
they lifted the body of sand out of 
the pattern and .set it on a stand along 
side for a minute, while they drew 
the pattern. It was then refnrncd 
to its place and the cope; closed down 
*rhis pattern also was provided with a 
stt gate on the side which was without 
a flange. 

"Yes, indeed," said he in conclusion, 

"this old, antiquated and amateur rig¬ 
ging is bfd medicine; but it is re¬ 
markable how» many shops there arc 
which cling to things of that nature. 

II you ask iny opinion, the reason fre¬ 
quently is because the manager is not 

a practkgt wan and cannot realize the DISK Wltli BMAtb CA8T IRON HUB 
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inches Wher^ ft the huh and feed 
it with a .^^uich rod. See that the 
riser is supplied with hot iron at fre- 
<)iient intervals until the solidifying iron 
in the casting forces the rod out of the 
hole. 

It does not harm the castings to leave 
them in the sand for 48 hours after 
they are cast but 12 hours is long 
enough. 

Small Drawings of Shop 
Buildings 

fiy George IV. Childs 

The works engineer in a large steel 
plant had small drawings and hlne- 
priiits made up of each building unit 
ill the works. These drawings arc ill 
of standard size, x 11 inches. Tln-y 
ha\c .served a very useful purpose at 
the works at which they are used and 
It is thought that every industrial plant 
would be benefited considerably in pre¬ 
paring drawings of a similar nature. 
The drawing exhibit only the general 
details and dimensions of the huildiiuj: 
111 the plant ineiitionctl there are 15 
M'parate and ilislinct units so that ’t 
'vas necessary to make as many draw 
ings. 

Like in a great many tdher large in¬ 
dustrial plants there are also the usual 
large cumbersome working drawings oi 
each building or unit, which cause no 
end of lime and trouble when being 
taken out and put hack into the drawing 
files, .Again, such drawings are too 
expensive and important to be contiii.i 
ally removed and placed h.icU in Mte 
flies. The tracings as a rule are gen¬ 
erally handled roughly especiall> if al 
lowed to get in the hands c»f those 
who were not trained in some goocl 
drafting room. 

The small diawings have about aP 
the information uecc.ssary shown on 
iliem and by their use the wear and 
dt'terioratton of large Irarinos and blue¬ 
prints which cost many limes as mucli 
as the smaller ones is saved. Complete 
bound volumes or sets of the small- 
sired blueprints should be on tile. . not 
only in the drawing office, but also in 
the geiiergl manager's, maHlrr mechanic’", 
and other' Important offices in the plant. 
The drawings are frequently referred 
to and if bound apd widely distributed 
they will he ready for instant use and 
will Save the delay and confusion which 
is often caused by inability to locate a 
drawing when needed. 

Multiple Clampiiig Device 

By Charhs C ifie 
^dnselfmea ^castings whkli have bei^ 
tiipided on th‘«tir iildn >re^ poured oft 
. eiKi; Jft sikh 
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as are used in 6rass fouhdifies it«re¬ 
quires considerable time to clamp a 
large number of flasks indtvidiialiy and 
turn them on their sides for pouring. 
It also means that two boards must he 
provided lor each fla.sk. one on the top 
and one on the bottom. With the device 
shown in the accompanying illustration 
it becomes pos&iblc tu clamp six or eif^ht 
flasks at one time and only use two 
boards. The flasks are clamped while 
in an upright po>ition and then laid over 
on one side for pouring. A.s may he 
seen in the iltustralinn the device coii- 
.si.sts of two long clamiis, provided with 
toes at one end and rows of holt*', at 
the other. .\ yoke ./ with a throadeji 
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h(»lc and a bolt in the center 'of dropped 
down close to the Mirface of the upper 
hoard. Two Ixdts, one in each clamp 
arc used to hold the yoke in place. Pres¬ 
sure i.s applied by turning the screw ft. 

Round Plates Warp During 
Cooling Process 

11 y M. K. Puggaii 

Flat round disks or plptes made 
of ca.st iron usually will he found 
hollow or dished on the top side when 
taken out of the mold. This i.s be¬ 
cause the top and bottom faces of 
the casting together with the out.side 
edge becomes set first through con¬ 
tact with the mold leaving the cen¬ 
ter soft and the last part to *0001 off. 
When the center does shrink, a severe 
'Strain is imposed on the rim which 
has alr^dy reached its limit. In ex- 
Ueme. cates this causes the rim to 



open up, the crack freqttemly 

tending to the center. • 

If the cope ts comparatively 
the heat w.ill radiate Vapidly tliroti^fi^^ 
it causing the top side of the casting 
lo cool off and contract first, thereby^ 
shortening or dishing that side. The; 
bottom side cools off and attempts ; 
to contract later hut the top is tod 
rigid by that time and the plate rt-/ 
main> in the di.'.torcd condition, with ' 
the bottom .side in a state of tensiqili;;' 
It the metal thickness i.s not evcft.fy/'^ 
distributed throughout the pattern./ 
every curved portion will be txaggerv 
ated in cooling. '“o 

If the pattern is perfectly true; If 

cope and drag are the same thickaesi^^ 

and both rammed evenly; and if thft; 

easting i** not stripped too*early; tbere'/ 

is no reason why the casting shoutld^^ 

Mdt roiiu* straight. The slraitt 

cli«,trihiite(| evenly in the same 

and halaiired. However, ff the 

has a mohling or strip around 

oiiuidr edge on the lower side, ’ 

'vill have a tendency to buckle UP 

tile center when cooling. This 

l»ccaiisc the l»»p lace, bottom fai'C ao4t| 

rim cool in the order indicated, 

rim cools last and finding Jess resist#!! 

.'Mice on the bottom side to coiitra^"^ 

lion iravels in that direction. 

(oml)iiied contraction of the rim 

the bottom face overcome the 

sistanec offered by the top face wl|:h3 

the reMilt that it is forced up in. IbftJ 

center. --’H 

- ‘ 

New Sand Bed^ Openedl 

The Cros'i-Olave Co.. Inc.. 
Dmonduga Batik building, Syracuinc,'’: 

V.. recently has opened new .bfdg^ 
of molding .sand located in New 
state within a tew miles of SyraojiifteS 
The company now- is making locaj| 
deliveries and plan.s soon to extend 
shipments to tnit.side foundries. " 


Puk-chaflett Another Plan!' 

The Worthington Pump and 
chinery Corp., New' Yorlc, hfts pttf-' 
chased the Platt Iron Works, Dayton^v 
f). C)ii mill machinery, hydraulft tur*' 
bines and water wheels, feed MrfttcV. 
heaters and high pressure air cim-', 
pressors will be manufactured at tliift’! 
plant. - 

A bearing metal patented by 
H. Kelly Is made of coi)per and 
It is claimed that the I^d is he^ 
solution in the copper by puri^yl^f 
ii with hydrogen and'oxygen 
is in the molten state. This 
lead is then mixed with molten 
copper in the required proportion!* 



Esacntial Points WhicK Influence Efficiency of Operations Require ihe In- 
staHation of Electric Furnaces Under Expert Supervision - 
Refractories Are Discussed 


G M'IJWIN I.I llic- in'.lalla 

t!i»n 1)1 tliLliiL hriiss luinaci 
ia'(iiurf tin* aUeiitioii oi soiiic 
oiii‘ with a kii()wli‘(lv,f uUl- 
irical fiiKinct'iiiiK. as api>!ii.‘l t*' «hvtrii- 
fiinmccs, rather wriMtcr iImm lhai ])■)'. 
M-ssocl !)>' the onJiiiary linn uT cleciri<'al 
ronlrattors. riirrcforL-. tlu‘ mlviie «»f 
cither the tiiriuicc inakcr or the i-cn- 
tral staiioM alwa)s ^h^»lll(l hr taken, 
rather than that of a plant rUitriLian 
or emit factor. 1he need tor expert 
advice centers ni)on the liicl that c.irry- 
iiif? alternating currents m a ct»nple ol 
thousand ainjiL’re.s is diHcieiU from lliat 
of hamllinn the n'luh sinallct current'; 
of the ordinary pouer or li^htni^; (ir 
cuil. 

t'ornpaicd to the piofdeins* nuolved in 
carrying currents uf Jtl.OdO amperes diii u 
re([uircd hy lai'KC ferroalloy oi iron 
.smelting luniaces. or tvin .ii .sODO 

. to KMXN) amperes, as taken hy lao:e 
steel mtdiing fnrnacos. the inohlems. 
even with the largest brass fnrmiees, are 
fairly simple. 

Knr esamplc, in one oi the Swe lisji 
iron smelling furiiace.s. taking .HidU kilo¬ 
watts, the l«*sscs between the trans¬ 
formers and the furnace were ATS kilo 
watts with one method of nmiimg the 
leads from transformers to furnace, 
while with another the hisses were cut to 
285 kilowatts, the power factor being at 
the .same time brought up from 7d to 
90. fn addition to the actual saving ol 
energy, the change made .^500 kilovolt- 
ainpere.s of transformer capacity capalile 
of .sending more energy to the fiiruace 
than 4500 kilovoU-autperes capacity did 
previously. 

In another 4000 kilowatt furnace, 400 
kilowatts were lost belw'een traii.s formers 
and electrodc.s, 165 kilowatts in the leads 
themselves and 315 kilowatts in the 
.structural iron work near those leads. 
Power used in heating leads or nearby 
iron work never gets into the furnace, 
but it has to be paid for just the same. 
In an lleroult steel furnace of about 
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BY H. W. GILLETT 

kilnwriits. it was found that the 
V(dt;ig(» chop in one of tin- h'ads pa'Sing 
luar some structural steel was ij\cr 
ihree times tin* diop in annilier similar 
le'd more reiiiole from the steed woi k 
*1 he Ic ids oiigmally wc*re niadi* up ol 
hiish.irs Judd apart in allciw ventilation 
and radiation c»l lu-at. liy < opjiei sp.uer''. 
wlilidi made the wliole lead essi iillaliy 
one big coiifluctor nisiead ol sc\er.il 
seji.irati coiidnctoi s in pai.illtd. Merely 
h\ taking out the enpP^ •’ ■'I'aec r.s and 
juitling in insulating spacers, the \idt.ige 
diop was decK.i->ed, the lurnaee w a« 
c.'pahlo of dc.iing iiuire work, and llie 
turn.lie made its heals laster and at a 
low'll" power ccnisumplloll 

All this jieciiliar hehavinr of lea'Is 
larixing heavy cniruits is due to allei 
iiar:ii'4 uurei.l M.iveling in wave^. IO-.1 
in one dncit'oii ,nnl then in the cului 
ri'e moi\' ,»'l M llie waves tt.i\el, th ' 
gnaler ihc * oinplii .itnnis. 

l'niu.\ntll . Hit f niihnij C ni »«•/;/ 

With dirtct current, .such .is m ..loi- 
.ige batlcriis. ideclroplalnig, etc. llu' 
cm rent Ir.ivel.s sieadil.v in one diiec- 
lum Mowcv'ir, direct current eannot 
he iiansformed from one vcillage to 
another and hence nmst be general e l 
at till' voltage at which ir i.s to he 
u.sed 'J'lierefo^i'. it nmst be tian.sinilted 
at low’ vollage.s and high currents 
Alternating current on the other hand 
can he generated at many ihousuiid.s 
of volts ami iransniitied over long 
di.slaiices over tiny wires at low cur¬ 
rents Since the heating of a conduc¬ 
tor depends on the eurreiit and not 
the voltage, .ind increases as the stiuare 
of the current, this high voltage trans¬ 
mission at low currents means that 
there is a huge saving due both to the 
dimimttioii of energy losses and the 
decreased cro.ss section of conductor 
reiinired. 

When t^U' high voltage alternating 
current has been brought to the point 
where the power is used, it is merely 
run Ihrongli a transformer which can 
change it to the lower voltage wanted, 
at a correspondingly higher current. 
For this re.ison all electric furnaces 
that need merely heat, and not the 
electrolytic action of the direct cur¬ 
rent, u.se alternating current. With 
direct current, the same number of 
amperes of current passed through the 
same cross section of a copper con- 

sis 


duftor given the sanu' healing i tTrct no 
rn.ittci what the sh;i])c of the conduc¬ 
tor or vvhethtT it is ncai tlie ollu-r c->ii 
rlnctors or not, 

lull' diri'i't current will m:igncti:?e 
lU'.nhy mm i.ir nteel, it does not caU'iC 
the li).-se‘> due ti» iiidui:tive r»r eddy 
(IIIrent in them which the alternating 
iiirreiit ptuduces llovvfver, with 
aliirnalmg emn.-ut, where the cniTciil 
il.tiiigi’i in magnilndc fnon zero 
lliruir-',h tin- niaxlmnm to zero again, 
a- Will .1-. in dirictitm, M) times a sec- 

• 'lid (on nlJiyclf (.iirreiU, i5 limes on 

cycle) the ihrmge'; in llie cm rent 
hrnu; in the effect of ‘‘re.ic/taiice,’’ an 
imliutive ( Ifecl Willi direct current 
a i.oiulint(ir eppoxes the llovv of cur* 
lint l>y Te-ist.iiue only, wliile with 
,1 Itei Dal mg i urrciit, it ()pj>0‘>e'i that le- 
sl^tallce plu^ rraclance as well, and 
rv.uliiicc 1 '. aTlerled l)v the si/e and 
s!ia]ie ol ll'.e condiicior and by' the 
pioxiniitv' of oiluT f'ojidm'tor*» and oi 
non or '‘teed, h'or example, if a large 

• leclr.e inrn.ice fru’ making raUilim 
i .irhide vv.i’i earelessly iii'jtalled and 
Mtpplii'd. ill onkr. three ililferent sorts 
ol current at tlic same voltage, the 
inrnacc might lake 5000 kilowatts on 
direct current. 4000 on 25 cycle, ami 
J 500 on oO cycle aluTiiating current. 
By i)roiJcr subdivision and interlacing 
of the kad.^, and avoidatn'e of nearby 
iron, the last two figures miglit he 
brought up much nearer the first. 

U is not nece.ssary to go deeply into 
the variou.s elTccts of reactance, such 
as the power factor, skin effect in 
conductors, eddy currents and other 
lo.sses in nearby iron or steel here, 
hut these facU>r.s exist, and disregard 
of them may mean that the cost of 
the leads between transformers and 
furiiace.s maO he much higher than is 
necessary and that avoidable losses of 
energy, which costs just so much per 
unit as that usefully employed in the 
furnace, may take place every day the 
furnace is used. 

The foundryman must trust the fur¬ 
nace maker or the central station to 
.specify the proper size and shape of 
the leads, and to see that they arc 
properly installed. He should be sure 
that the knowledge of and experience 
with heavy current conductors, of his 
advisors is adequate. Generally speak¬ 
ing, the shorter the secondary leads, 
from high tension transformers to tlie 
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(urtiace aud the greater their distance 
from girders and structural iron work, 
the better. Tlie ideal arrangement is 
to have the high tension switches, 
meters, etc., in a properly enclosed 
room, kept lucked against intrusion so 
as to prevent danger to life from high 
voltage current, with remote control 
switches on the fvirnacc switchboard 
for thniwing high tension current olT 
and on. 

One fatal accident occurred «j:i a 
dircct-arc furnace of higher voltage 
Ilian the most modern form on which 
the primary switch was not controlled 
from the furnace. A workman was 
putting the furnace into shape after re- 
lining and stood so that his hodv made 
contact betw'fcn the upper and lower 
electrodes. A fellow workman evi¬ 
dently became confused as to which of 
two switches at some distance liom 
the furnace was the one that con¬ 
trolled a circuit that ho wislird to 
close, and he closed the one to the 
fninace, witli the result that the ni.m 
working on the furnace w'as Killed. 
Under woiking conditions there tiMially 
is no danger whatever in an elciliic 
hia'>.s furnace j)riiperly installed, loit 
even tlie low' voltages in tiso are daii- 
geron, --iiiec if, as in tln^ case cited, .1 
low' vcdiage, high (iirrent circuit is 
pa.'»s(‘d through the body, the re-'iiUs 
may he fatal. The safe way is to open 
the high tension circuit entirely when 
one wants the current otf, and to do 
tills iroiii .1 cniilrol hoard at the fur¬ 
nace .Ml file eommercially used elec¬ 
tric bras.-; fiini.ices may be installed 
.so as to be safe, if the installation is 
properly made. 

The transformers should be placed 
out doors wdierever possible, or else in 
special transformer rooms or cells. 
High tension current should not come 
into the foundry itself, if it can be 
.avoided. 

To get short secondary leads, the 
furnaces preferably are put close to 
a wall, with the transformer directly 
back and on the other side of the 
wall. The higher the current in the 
secondary leads, the more important it 
is to have them short. 

# 

Guarding Against Losses 

Besides the energy losses in the 
leads there are losses in the trans¬ 
formers and in the electrodes, but 
these depend on proper materials, de¬ 
sign, and proportioning, and are prob¬ 
lems for the makers of the transform¬ 
ers and the furnaces. 

As soon as a furnace is installed, a 
. comparison should be made between 
the reading of the kilowatt-hour meter 
on the primary, back of the trans- 
. former and leads, and of that on the 
furnace switchboard by which the fur- 
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nacc is operated, if this, as^ is usually 
the case, is connected on the .secondary 
side and show's the energy that gets to 
the electrodes, hut does not include 
transformer and lead losses. If such 
a comparison show's not much over 5 
per cent loss bctw'ccn the power «)n 
the primary side, (what i.s paid for) 
and that on the secondary, the in- 
stallalioii is good. A lo'^s of 10 per 
cent w'ould nut be unusual if the sec¬ 
ondary loads arc long. Higher los.se? 
would indicate that the installation 
probably could l>e improved. 

The first refractory lining for a 
furnace usually is supplied I)y llic fur¬ 
nace maker, .\ftcr lliat is worn out 
the user may and usually does, sooner 
nr later, try **onie other lining, and he 
may experiment with all suris of re¬ 
fractories and with large hrieks, even 
one piece liners in some car.es, .small 
biicks, and with rammed-iii liunig>. 

Try Digrrcut Rrfrcjct>^rics 

On accnniU of changes in prices of 
refractories, and \arving freight rates, 
difTereiu lauractones niaj he called for 
in dilTerent focalities, ur in the hame 
locality at flifferent time^, h.aeh type 
of furnace has its own iieculi.ir recpiiic- 
meuts anrl the nature of the charge, 
the .'iiuouiit and nature (j! dag-foimitig, 
non-metalhr impurities, and the way 
the furnace is run. all liave a hearing 
on the refractory prnlilem. 

The ideal lining would nc\er wear 
out, would allow no heat to escape 
through it, and would itself take up 
no heat. No lining is ideal in any 
one of these poiiit.s. Each factor is of 
about equal importance r.ong life 
is desirable, and the less often the fur¬ 
nace is dow'ii for relining the lower the 
cost, nut only of refractories and labor 
for laying them, but also of the. over¬ 
head on a nonproductive furnace. 
However, long life may be attained at 
too great an expense for electric heat 
lo.st through the lining, and through 
lowered production due to this heat 
loss. A lining of low heat conductivity 
is more necessary in an electric fur¬ 
nace than in a fuel-fired one, so the 
lining usually is thicker than in fucl- 
fired furnaces of similar size. • 
However, if an electric furnace is to 
be used only for a few hou^s, say, 
nine hours a day, the heat storage in a 
thick lining may be too great. The in¬ 
side of the furnace lining, depending 
on the type of furnace, must be heated 
up to, or above, the pouring tempera¬ 
ture of the metal before the metal can 
be tapped. The temperature varies 
througli the lining from inside to* out¬ 
side. Now, if the refractory has too 
high a heat conductivity, the lining 
must be heated nearly to this tem¬ 
perature for a considerable depth be- 


. 

fore it ceases to drain the heat away^ 
and allow the inside to reach fuU 
operating temperature. In some fur-,. 
iiacc4 of great w'alt area in comparison 
to ihcir metai capacity, large amounts . 
□f heal must thus be drained from 
llu* inside and stored in the walls dur¬ 
ing ilic first two or three melts of‘the 
ilay. 'I'Jiis heat leaks away through 
llu* furn,^cc slull when the furnace is 
iillr nearly as fast as it docs while it 

ninning, so tlie next morning the 
w.ills liavc again to be supplied with 
the heal they have lost through the 
night. On continuous operation, the 
w.ills become saturated with heat or, 
the furnace has reached llu; slcndy state, 
so that each heat comes out in the same 
lime, and die energy Supplic^l is con¬ 
sumed in useful work or lost through 
radiation from the w'lills during the 
lu-.il r.illuT tU.iii in In'atiiig up the 
w.ills. On nine-hour operation, on 
the first lew hcat.s of the morning, 
il is necessary to supply not only the* 
sin II looses during that heat, but also 
energy to make up for the shell losses 
tif Ihi' night hefnre. 

High heat storage therefore ineaMS 
low prodiieiion and low thermal efii- 
ciciuy, when the furnace is not run 
eoiitiniioijsl>. It might pay to make * 
a ftiriKiee lining, as light a.s 2 inches 
thick and, if necessary, watcr-cool the 
out .side lu keep’ the lining from melt¬ 
ing, on a furnace to be run but a few 
hours per day. If one lost an average ' 
of 20 kilowatts per hour for 24 hours, 
with a thick lining, he has to supply, 
•IHO kilowatt hour.s in whatever timiF 
the furnace is run, .say eight hoitr«, 320 
kilowatts of this being stored and Io§t 
at night. He could lose JO kilowatts 
average per hour for eight hours, and 
if the furnace had a storage of only 
100 kilowatt hours he ^ould not lose 
more than that in the remaining Idr 
hours, or a total of 420 kilowatt hours. 
He then would start with a dead cold 
furnace each morning, but he would 
be 60 kilowatt hours to the good on 
his day's run. St. John* has shown 
several diagrams of the distribution of 
heat losses which bring out the ini' 
portant role played by stored heat 

Stored Heat a Factor 

It Is the stored heat lost at night 
which cuts a large percentage figure in 
a small furnace and prevents the usual 
types of externally heated crucible fur¬ 
naces from having any chance of com¬ 
mercial usefulness. The lack of stored 
heat, due to the. need for only a thin 
heat-insulating wall, makes the high 
frequency furnace, with its Ihternally- 
heated crucible, a possibility for inter¬ 
mittent work in the small aised uniU. 

•St. John. It M.. Coaimenlil Itetinf of MeUllur- 
gleil latetrle Funiscoi. Oiea. snd Vai, ftig., 
Vd. 21, 1910, S.9SS. 
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The inside of I he lining must be 
refractory enough, not 011I3' merely to 
resist fu>ioii, but to stand up against 
the atmosphere, the metal or the slag 
witli which it is in coutad Most re¬ 
fractory materials commoiil> available 
have a high heat eonrluctiviiy. and a 
liigli specific heat, i.c. thc> tend in 
give both high wall ins-c^ and high 
*heat storage. Tf only >uch u thickness 
ot this high temperaluri' refractory he 
used as will keep llic temperature at 
its back «kiwii to some lower tempera¬ 
ture at wliich some otlier le.^s refrac¬ 
tory material of hnver heat coiidiic- 
livity and heat storage will stand up, 
the. ^ee(md refractors then becomes u 
better materiat for that layer of the 
lining than the first. 

Past a certain thickiu“>'. of the sec¬ 
ond refractory, a third material, still 
1e'*s refractory but of stdl biglier re¬ 
sistance to heat flow, and t>f lower heat 
storage capacity, then stirpasscs llie 
senuid. ICvcii inure layers could be 
uslmI. Still better woiil»l ])e a brick 
that varied in composition and jirop- 
erties from one end to the other, since 
to(» many layiTs id thin briek^ give 
mechanical instability, ^oiiie progress 
is being made in the e.\pt‘i imeiital pro¬ 
duction of such briiks. especiallv cm- 
luirinuliim—fircclav imxliii es. 

I/.VC Strut iJit'tl I III in If 

Nearly all electric furnaces lI^e at 
least two layer.s of reft actoi \ iiiateiial. 
'rile outside layer, next tlie shell the 
easiest to select, since infusorial earlli 
and itiru.soriat earth pnirlitcU have the 
needed properties. Heavy asheslo^ 
shcet.s or ashestos eiimni sometimes 
are used. 

low grade firebrick nsiiall> lill.s the 
requirements for the middle layer fairly 
well, but tile‘’inner layer is the real 
tiroblom. Most electric lirass furnaces 
use high grade firebrick, especially 
those high in nUiniina. Some use silica 
brick. On account of the danger of 
spalling due to heating and cooling, 
which is shared by inagiU'.ilc and 
silica, these materials .seldom arc U'Jcd 
in furnaces for intenniiteni operation 
C'arborundmn brick has been used in 
roofs and heating troughs. It.s heat 
conductivity is high for use in tlu* 
body of the furnace, though it finds 
some use for that purpose. Carbor- 
uudum brick, especially the bonded 
type, have great re.sistance to spalling 
' and abrasion. Hartmann and Kohler’*' 
show some striking photographs which 
♦ bring out clearly the superiority of 
such bric]|E, as well as of high grade 
firebrick, as to spalling on rapidly 
cooling from 1350 degrees Cent., over 

•Hvtnans. M. L.. ind Kcihlw. J. F.. PtiyRlrtl 
dttnctQriiUcf of SpeeUllscd Rcfinictiirlefl. 
TUM. Am. ElflftnKtiem. So^.. Vol. 37. IMO, 
n).a4». $9ft. 
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silica or magnesite brick, which spall 
badly. 

Chromite brick is of doubtful value 
in the funiacc.s that have a strongly re¬ 
ducing atmosphere, as it tends to be 
reduced into ferrochrome. 

Zirkitc brick, made from crude zir- 
conia ore, i.s tantalizingly close to a 
valuable refractory, but its price is 
tf)0 high to be justified until it.s prop¬ 
erties are improved. When pure zir- 
conia refractories become availabtc 
they bid fair' to give a most desirable 
combmation of properties. 

Almuluni, or electrically fu-^ed 
alutmna bricks also have pos.sihililies, 
though they are expensive and are not 
vet developed far except for lahoialory 
use. Alu'oliini ceiiunt. however, i.s of 
great v.'.liie lu some parts of >ome elec¬ 
tric bra-is funuices because of its com 
bmalion of refractoriness, gnod bond¬ 
ing power, and its ability I0 remam an 
elevl rival insula I or at temperature a at 
wliieh Ollier relrartone.s become eon 
dinlors (arlioriindinn amt alunduni 
are. ami pure /ireouia refractories 
l)rob.ibl\ will be. eleciric finiuue juod 
mis ibeinsi'lve'-. 

As labnralory e\pc^imen1^, and sldl 
more iniptirt.int. plant tests, gd on 
wiili impii'ved refractories, the life of 
elect nc 1 irnacc Inmig?. '^lu')nld lu- 
greatly improved, and iciming cost', 
per Ion lowered, h aUt. is hoped llial 
a lining for the imlmlinii tvpe niav be 
t«nind that will allow ilial type to 
liandle bighly K-adeil alloys 'I'lit 
makeis are woiking willi n‘fractoiies 
of ilie type n?.eil for making grapliile 
crucibles, w illi some hope of sncci ss. 

Small amounts of lu'at theoretically 
may he saved. h\ painting the furnace 
shells with aliiminnm paint or evon 
niekel plating them, since good re¬ 
flectors lose le.ss heat than dull black 
materials .Such a bright liiiish makes 
a nicc-Iooking furnace and probably 
saves a few kilowatt hours - as long as 
it slays bright, wliicli is seldom long 
ill a foumlry. 

One of the most vital poinLs in the 
installation of an electric furnace—of 
any furnace for that matter, but espe¬ 
cially the electric furnace because of 
the I)a<l cfTcct of delay 011 production, 
efficiency and cost in general-—is its 
proper ifocation in the foundry. Con¬ 
sider one furnace which is me¬ 
chanically charged, and is located so 
that the metal does not have to double 
on its tracks, hut goes in a straight 
line from metal storage, to furnace, to 
niohls. In the la.^it stage, generous 
sized ladles are brought direct from 
the Ijdlc heater by a suitable overhead 
trolley, then taken to the molds by a.s 
short a path as po.ssibic, to avoid the 
necessity of too great superheating of 
the metal. Consider another furnace 
of the same make and size, melting 
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the same materials but set in an ouU 
of-the-way corner, to .which the metal 
is wheeled by hand, and charged by 
hand, and from which smalt ladles arc 
carried by hand a long way to the 
molds, the incoming metal and the 
ladles meeting in confusion. The 
nieliiiig cost sheets of the former will 
.show a marked superiority to the 
latter. 

Mechanical charging is a great ad¬ 
vantage. and even though a foundry 
may plan to stick to hand charging at 
lirst. it is wise to install such types of fur¬ 
naces ns are capable of being adapted 
to mechanical charging in a place with 
sulficient room to allow later installa¬ 
tion of overhead equipment. 

Sells Foundry Interest 

W*. I . .Sherwood, who formerly con- 
fluctfd a foundry and machine shoo 
for iliv luaiuifacture of wood working 
touI> in I'l. Worth, Tex., has di.s- 
posr<l of his estahli.shmeiit to .\inick 
lb Os., who will ojicrate it as a foundry 
and siioji machine simp. Part of the 
i(|MipiTU’nl was sold to the Tw'O-C’ure 
Ki'licad .Mukl ( 'o., Inc., of which com¬ 
pany .Mr. Sherwnod has been made su- 
l»criiilci'denl. Tin- latter company con- 
lompkiies tlu- coMstruclion of a foimdiy 
wilfiin the next few months. 

Ba»eR Made from Old 
Crucibles 

Til one foundry bases for cruoible^ 
arc made from tlie old crucibles by 
cutting off the bottoms at the proper 
height and then filling them with a 
mixture of 80 part.s carborundum fire 
sand. 20 ]>arts of ba^ch clay and 14 
parts of silicate of soda. The batch 
clay consists of equal parts of red 
clay and ciiarse sand. The blocks 
wiien filled are allowed to dry grad¬ 
ually and then are baked. The blocks 
are said to la.st for as high as 125 
beats. 

Hold Housewarming 
• .Exercise 

The new plant of the Pittsburgh 
Valve, Foundry & Construction Co., 
Pittsburgh, recently was dedicated by 
housewarming exercises held under di¬ 
rection of a committee composed of 
Harry W. Allen. John W. DcWalt 
and Robert H. Thompson* 


The Frazer laboratories, Inc., re¬ 
cently have removed from 531 Main 
St., to 52 Niagara street^ Buffalo, 
N. Y. Bruce £. Frazer, the head bf 
this organization is a consulting engt? 
neer on foundry subjects. 



How and Why in Brass Founding 


By Charlefl Vickers 




Remelting Insulated 
* Copper Wire 

fPr would like io learn ivlnit percent- 
ui/e of loss is consiefered pood practice 
in melting brass, tVe also desire in- 
forntation ent the subject of using scrap 
copper wire, from iMch insulation has 
been burned, in alloys for tnakin// cast¬ 
ings that must withstand a pressure of 
200 pounds per square inch. 

The* prrcCfita^c uf loss in mcItiiiK 
onpiicT alloys will vary with tlu* com- 
posiii'iii of the alloy, and the dearer of 
skid c-\l>tnded in melliiiK. Alloys higli 
in /Jnc, as for instance, \ellow lirass. 
Im,hc more than alloys composed oi cop- 
l»er and tin, or copper, tin, /.inc and 
lead. This is because zinc is a .oiatile 
metal, that is. it distills out of the mix¬ 
ture when the latter U nudien. Ob- 
Niousl), if the alloys h,i\e h» be hrou^tht 
!(» a high lcmi>erature in order t»» 
properly pour the castings, the los^ will 
he higher than if cooler metal could be 
he used. In the case of ’yellow brass a 
lo^s of 2.5 per cent net can be con¬ 
sidered good practice. Tiroii/e will lose 
about 1.5 per cent, ami copper will not 
lo^(* more than 1 per cent. W belher 
scrap copper wire is suitable for pres- 
"ure ca.stiiigs will depc'iid largely upon 
the kind of insulation that was Inirned 
off. If the wire is cotton eovered. it can 
be put in shape to produce alloy-' free 
irom poro.siiy by burning off the cover¬ 
ing quickly, eortling in water, dr 3 iiig and 
c'lmpacting into a solid mass. Vlowever. 
if the wire is covered with material con¬ 
taining rubber it is not suitable for such 
castings. When the in.siilation is burned 
the sulphur contained in the rubber 
will combine with the copper, and after 
the latter is melted and tak^ up oxygen, 
a gas will form in it i*vill produce 
porous castings. 

If the wire is bought before the in¬ 
sulation IS burned off, the rubber cov^-red 
wire can be separated and reserved for 
uoiiniKirtant casting.^. The wire not cov- 
vered with, rubber, ought to produce 
satisfactory castings, but it should not 
be melted alone unless compacted into 
a solkt mmis. . II it has to be melted in 
. a loose. cemdHion* roll it into balls that 
WtU antcr .(he crucibk. I^irst melt itio 
■got CQppef or the "brasii part of the 
jQharife 11 is to be used in the 

/-heat, theii in^ri^Uce the, copper wire^ 


.*%ubinerging it in the nu-ltcd metal, h'ced 
the wire as ^a^t as the melted metal will 
take it without freezing. When all the 
coiiper has been added and has wanned 
up again, stir Ihc alloy thoroughly, add 
tlie white inctaU. again stir, and pull 
the pot. After skimming, scatter a 

small amount, about 0.25 per cent, of 
shotted phosphor copper over the .sur¬ 
face of the metal, then stir the surface 
metal to incori>iMale the sh«»llcd pbo-, 
jdior copper 'I’liis will liquify the Ptp 
layer ol metal in the crnciblc and tiorinit 
lltc gases that may l)c iield in the body 
o) the metal to escape. Just before 
piiuring. thoroughly ■'lir the metal to 
the bottom ot tlie jiol Handled in this 
manm r. the. scrap copper wire will pro- 
dine a.N g^od result*' a*' ingot coi>per. 

Prevcnling Cooling land 
Shrinkage Crack h 

If'c would like to leorn why the snuiH 
brass casloufA oj wliuh a Kontple is sen*, 
crack in the manner that will be iitileJ. 
The casting ii a bii.\hing apprtiximatefy 
2 inches in diameter, 2 inches in lenuth, 
with zeaHs i\,’inch thick, and having a 
wide, thin flange on one end. The 
cracks appear under the jbinge at the 
jiiihtion with the body of the hushing, 
on the pai'ting of the mold, about haij 
in the cope and half in the drag. 'I'lu 
alloy IS a yellow brass analycinif ap~ 
proxiniately, copper, (»4 per Lent. r:ine, 
34 per cent: lead. 2 per cent, ll'itli the 
e.vception of the cracks the castings 
appear to hr sound. 

The cracking is due to a strain pul 
on tlie casting because of its shape and 
its position in the mold. Probably the 
casting is molded vertically, the flange 
being uppermost. At the opposite end 
of the bu.shii)g there is an internal 
flange, which is formed by ^ c'rciilar 
recess in the core. The two flanges 
.serve to anchor the metal at both ends 
and prevent its free coiitraclinn. The 
latter phenomena cannot he prevented 
by any means known, therefore, as the 
two ends are flrmly held, something has 
to give, and the weakest part is the 
junction line of the large flanc^e with 
the body. The heaviest section of metal 
is at this line and this causes the part 
to cool more slowly than the rest of 
(be casting. Therefore, it is the most 
tetvler part of the casting at the critical 


time when co.iliaction occurs in the . 
m»*tal. 

Thi^ IS the cause of the cracking; fo, 
prevent cracking, the cause must, be. 
removed One end of the casting muitt 
!>e made free to move towards the other. , 
ITnw best to do this is a problem in , 
molding that must be worked out by 
expel imeiitatioii. Siiggestitms are ail’ 
that can be offered here. Possibly if, 
the core jiriiu at the bottom is made 
short and tapering, and if the Cores are 
liollovved out inside to lighten them, the 
metal will have strength .sufficient to 
lift the core, m> the two ends can come 
logither This will prevent cracking. 
That all the castings made are not 
cnickcil .shows that some freedom ot 
movement mii.st take place in the tna- 
jont\ i)f ca.ses. The core mu.st be tilted 
ni>. . 111(1 when ii is firmly unchored. 
down )>\ the imtal getting around Uie; 
prim, or by li.iving been squeezed firmly 
into the prim; then the casting cracks^ 

short C(.>iie-sliapcd core print, and i 
eon* that is light and easily burnt wiir 
aid gieatly in overcoming the cracking! 
'J'tie surest way to avoid the cracking 
would he to roll the mold over after, ij 
Is made, and pour it with the other Itiid 
up. riut weight of the metal tlw 
would aid the shrinkage of the casHiig, 
and it is inconceivable that cracking 
could occur under such circunisUncea 
Rolling a mold over before pouring, 
howe ver, adds to the labor, and fewtrr 
molds are made, and with unskilled 
help, sand i.s likely to enter the kpriie 
if tlie bottom board slips in rolling 
(jver. However, we believe a little 
Miidy along the lines suggested will 
eliminate the cracking. 

Roll Bearing Alloyg 

U'r have been making hearings for 
rolling wilt rolls, but Have had dijjf-* 
inlly in getting the castings strong 
enough. They appear to be good uHtU 
the ivater is started ontQ Ihcm, when 
they CO win cnee to disintegrate. ffV 
would like to get a fomtula that would 
be suitable for this purpose. 

\\c suggest a trial of the following 
alloy: Copper. 85.50 per *eoti Utt, Q 
per cent; lead, 5 per cent; phoaphof 
copper, 0.5 pjcr cent. 

The phosphor copper should be added 
to the copper wheii the la^er is molten 
and before the other metals. 



Study of Impact Tests on Alloys 

Teats Made on lmpact>SKear Madimes and on Alternating-Impact Testers In¬ 
dicate the Relative Value of Various Alloys—Machining Bars Found 
to be Unnecessary for Impact-Shear Test 


BY AUSTIN B. WILSON 


HJI-l’’, Iciisili* test’ on inct.il 
liHXt been made lor a lonjj 
wliile by inan> hrms, im¬ 
pact tev.|>» arc of mure re¬ 
cent oiivjin and coniparatu v litlle is 
generally known uf tlic p^op(M■tle^ of 
metal nmlcr tbi^ type of Usl. A serus 
of imi»ai:t tests was made wiili iliree 
different iiKicliines tm*\.iiiou.s himi/CN 


bar, ami La iKbrraf-Turner alternating- 
impact tests. 

'rbc inacliuic sitovvii in I'i^. 1 is the 
t\p«‘ used luf b'rcmoiil tests dlic ver¬ 
tical shaft Rnidci a weight wliuli falls 
on a knife e<lgc ahoiii I,, inch widi* 
winch Is aliixcd to ihc bore, dlu' test 
piece IS placed, notched side down, 
act OSS a reclangid.ar opening in the 


in service where a uotchrd elTcct was 
prcsciii, and vice versa. It is well 

kiiowm that a stress applied to a bar 
wdiith li.is .1 s\idden change in cross 
section along it.> length i)ro<liiccs a dc- 
udedlv nomniiiiiim strain distribution 
at the chan;n in cross section. If the 
change in cros^ seeli<in is in the form 
of a nick nr pmove. the strains at the 
ha^(’ of tlic nick innltiply and arc, much 
gualei than the average strain over 

the clo^s M*ci»'n. Tin’ sttains are lo- 
c.di/'Ld at th(’ hottmn of the iiolcli. 
ihenhy d<’ircaMiig ihe strength of the 
m.ilcnd mani limc> more thaif the ro- 
diictum in < rus-» -cclion would indicMte. 
1 In'* 'fleet immsc-s as the angle of 
the notch decre.a^es. \n illiisiraiion of 
this IS the nuking of a bar by a w'ork- 
iiMii hetoiv bleak mg. In many cases 
the nnnicUid hai wonl<l merely bend 


Table I 

AHcrniilijug Impact aioil Impiict-Sliicar Tcalw 
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Table II 

impact'Shear Teslt? ^alcunlatedl to Fcrccnliigc 


to scenre more dal.i on the behavior 
of these inct.l1 under mipacl. 

With one oi two cxeeplioiis these 
te.sts were made on hnni/cs wdiieli are 
recognized as slandaid and which are 
more or le.^^s wiilelv known. 'Ikihle 111 
de.signates the allots by mimlKT and 
gives their general phy.s.cal propeilie.s, 
chemical composition, partieiilar use, etc. 

The tests made were of tliree dis¬ 
tinct classes, namely Me \dam impact- 
shear tests with imnutclicd bar. I're- 
inont direct impact tests with notched 

'Hi* nuitior, AiiKtin 1) Wllsun, Is eneliiCFr, the 
Titanium Alloy .Mf|t. l‘o.. Mauara Fulls. N V., 
iUiIpIi FomiHiiiy riiniUlu’d tlie list pkTCa for Uils 
JMTirH of tPHlF 



m. 1 —MACHINS UBIU) FOR FREMONT TESTA 
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bed of the machine. The knife edge 
.strikes the lest piece which breaks 
instantly and allows the falling weight 
lo drop upon a set of calibrated springs 
which registers the remaining energy 
ill kilogram-meters. The dilTercncc be¬ 
tween the energy developed and the 
residual energy gives the energy ab¬ 
sorbed in causing rupture. 

Fig. 2 shows the Me Adam impact- 
shear machine. To operate it an im- 
notched test bar is placed in position, 
the peiulBlum raised by means of a 
hand winch to a height which develops 
a given energy—in these tests 4(K) foot 
pounds—and released. Tho pendulum 
.swings downward and shears oil the 
specimen by means of a knife edge. The 
remaining energy is registered on the 
scale and the enery absorbed is cal¬ 
culated as ill the Fremont test. 

Kacb of these two tests has its own 
particular field, as tests on unnotched 
bars would not be a good criterion of 
the service which a material would give 


Xl.ti'lilncd 

Not machined 

(rich iliamctcr 

('.ilculatcd [icr square Inch 

lOO'/r’ 

um'u 


li:i% 

77 

so% 


41% 

ri«% 

54% 
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whereas the nicked bar breaks readily. 
In addition the impact-.shcar test has 
been found lo give very good indica¬ 
tions of the case with which the various 



FIG. R-McADAUA IMPAGT-AHBAB TEAIBR 
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alloys' can be machined, low results 
* indicating that the material could be 
machined easily, ‘hinh results that it 
would he harder to machine. 

The I.andgraf-Timu’r machine shown 
in Fig. 3 is used for making alternat¬ 
ing-impact tests. This test is similar 
to the one advocated by Professor 
Arnold, Sheflield. England. The lower 
end of the tost piece is clamped in 
the machine as shown. The upper 
end extends through a slot in the ham¬ 
mer which moves back and forth, thus 
bending the bar, at the point where it 
enters the clamps, far pa.st its elastic 
limit. Failure occurs in. at most, a 
few thousand alternaiioiu. The num¬ 
ber of allernalions is recorded on an 
automatic counter. This test gives a 
f|iiick and fairly reliable indication of 
what may he expected from materials 
in actual service when subject t(j al¬ 
ternating stresses. 

Several series of tests of each kind 
were made Table I gives the average 
results of a large number of two of 
these kinds of tC’il. In 'Table II a 
general summary of the impact-shear 
tests .shown in Table I is given. For 
purposes of comparing, not onlv the 
resistance to impacl-.shcar of the dif¬ 
ferent allnys hut also the various meth¬ 
ods of testing, these Vcsiilts have been 
translated in 'Table II to i)ercentagcs. 
In each case allo\ 2 has been taken a- 
UK) p'U’ cent for a b.isis of compari¬ 
son. 

A study of this table will show the 
results to he iintisually uniform and 
eonsislent. Although the use of round 
bars for this test is not theoretically 
correct on account of the energy lost 



KUJ. n - MArill.NE ON WHICH THE AIJEltN.VriNf! 
IMPACT TESTS WERE MAUK 


hi deforming the bar, the result.s arc 
almost identical with those obtained on 
the rectangular bars. Considerable en¬ 
ergy was also lost in deforming the 
bars tested as cast, probably on ac¬ 
count of being a little tfio thick. Tliere 
was a slight variation between the bars 
which were machined and those n.)l 
machined. The formet, as a rule, gave 
slightly lower results due to the re¬ 
moval of llie outer skin. With alloy 
29 this was reversed 
As these tests indicated that it was 
unnecessary to use niacliiiied bars, an¬ 
other set of Ijars were tested. Before 
making tin* imp-act test, the quality of 
the bars w.ts checked by tensile tests 


■6m- 

and only bars with properties clQj^efy- 
approximating tho.se shown in Table lU 
were used. 


Alloy 

Impart'Sbfar tents 
Ft. Ibt. per sq. in. 

2 

727 

4 

m 

5 

m 

g 

m 

10 

51H 

211 

602 


% Baled ou nltof 8 
300 
IJd 
U4 
7A 
71 

n 


The foregoing results show the alut|i- 
ilium broiires to lie the most resistant 
to shear. Alloys 4 and S gave about 
c(|iial results. 


Two of the alloy 5 bars *wcre hc^t«> 
treated by c|ucuchiiig from 920 de¬ 
grees Cent., reheating to 600 di^recs. 
Cent, and furnace cooling. This, jit 
was thought, would iiicrca.se the re-' 
sistance to impact-shear, but such was 
IK ft the case. ,Aii average tof six tests 
on bars, not machined, gave 6S2-foot 
poiinds per stpiare inch which is only 
^1 per cent based on alloy 2. 


The reMilt.<; of alternating-impact 
tests on bar.s arc as follows: 


Alluy 

2 

4 

ri 

H 

1(1 

2(1 


Altemationi endund 
4260 
4500 
6600 
.tro 
lORO 
600 


These tests are of interest aa they 
shuw' l)f)tli allojs 2 and 4 to give about 


the same results as have been obtained' 
on alloy 5 from time to time. Atl^y 
10 gave better results than have ever, 
been f*btainrd on alloy 29. The low 
result for alloy 5 was due to a slight 
defect. 


Only metal known to be of good 
quality was used for the Fremont tests 
(Coiifip'irJ OH pagp 622) 


Table III 


Average Compoeition and Tensile Properties oi Alloys Used In Impact Tests 
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Users Clan Aid Shippers 

AND scarcity, based upon the inability of 
producers to obtain ci.rs,, is a source of 
concern to many foundrymen as winter 
ajiproacbes. I^istrilnilors of molding, core¬ 
making and sandblast band arc fully aware of the 
danger which threatens, and are making every ef-^ 
fort to obtain any sort of railway cars which may be’ 
had .so that some sand reserve may be accumulated 
hy their customers before Dec. 1. Through it.s sec¬ 
retary, the American Sand association lia< presented 
the needs of the industry to the interstate com¬ 

merce commission, and the opinion is ojqiressed that, 
governed by war-time precedent this body will favor 
the effort to sustain the sand supply, "rhe essential 
characler of .sand was established when priority 

rilled during the war, and the same status should 
obtain in die pre.^ent crisi.s. No effort has been 

made to belittle the importance or to enter into 
competition with any other commodity in the 
struggie for shipping facilities, hut the case of the 
sand producers and their relation to the foundries 
of llie country has lieeii set forth in .sonic detail. 

On another page of this issue is a .short resume 
(»f the sand .situation. Probably each foiindryman 
could, from his own experience, add much to what 
lias been given. The question of whether sand 

shortage .shall shut off or liinii foundry activity is 
of vitiil concern to every [>lan! manager. K:ich can 
do his part, cither through the association of found¬ 
ries with which he is affiliated, or as an individual, 
riie inlcT.statc commerce commission should he ap- 
liraised of the situation, and each liitycr of sand 

should v iideavor to obtain a shipping permit, as he 
will .siand a better chance of success as a consumer 
than will the producer from whom ho purchases his 
supjdy. Such permits are the only means by which 
sliipments may obtain admission to embargoed terri¬ 
tory and are of marked benefit in oblainiiig cars. 

Attention To Details 

(jMh' foimdrynieu know how to melt iron and 
rig for making casting.s, hut fail .successfully 

to protluce a satisfactory output because 

enough attention is nut jiaul to detail. It is 
easj to hlnmi* the trouble on the carelessne.ss of the 
molders. Perhaps this may be unie in some instances, 
hut it is pos.siblc to train the molders so that they arc 
not careless and to plan the work so that the molding 
ojieration is so simple as to be jiroof against carclc.ss- 
ness. After every precaution is taken to rig the pat¬ 
tern correctly, it then should be put up to the moldcr 
to produce good castings. In one foundry, all bad 
castings arc delivered to the ^or on which they are 
made. In this way the molder know.s evei7 day the 
nuinher of bad castings made the day before. As he 
is paid on the piece rate basis he has an opportunity 
to complain if defective castings are being charged 
against him when the fault is due to some factor, 
beyond his control. The molder also can determine 
what has caused the defects and an incentive is sup¬ 
plied to remedy his practice, which otherwise miglit 
continue in error leading to carelessness and further 
loss. Should the loss become exce.ssive, the foreman 
tries to find the cause and if he cannot correct tt» a 
conference is called with the superintendent who 
goes to the molders floor and discusses the problem 
with the molder and the foreman. These confetenccs 
often bring out defects in the rigging to be righted. 




























































T;rade Oiitlook in the Foundry Indust^ 

I NDUSTRY as a whole at present has one of the Tliomas Fumate Co., Milwaukee, to Mow in its 
major problem which transcends all others, stack owing to lack of coke. Melters who were count* 
Transportation, vital to all. is particularly ing on securing low-pho.sphoru8 iron from this fufnacd 
■«c«virat in fniinrfries which have been un- have had to secure the iron from other sources. The 


I NDUSTRY as a whole at present has one 
major problem which transcends all others. 
Transportation, vital to all. is particularly 
essential to foundries which have been un¬ 
able in the past year to accumulate any reserve of 
raw materials. Pig iron, coke and sand alike have 
dribbled through to plant sidings with increasing 
slowness. Car shortage has threatened all raw mate¬ 
rials, and has hampered deliveries of (inislied \trod- 
ucts. 

'J’he return to quasi-governnient con¬ 
trol has been noted. Order No. M of 
Coal la the interstate commerce commission 
Kintf limited the use of open-top cars 

* to the shipment of coal. This later 

was extended to about Aug. 20 aud 
mwlified in some degree by interpreting coal c.ars as 
ihat class of oiieii-top etiuipmeiit which liad side- 
over 36 inches high- Desiiitc lhe.se provisions favor¬ 
ing luitics coal shipments liave not been increased as 
greatly as had been expected. The moditication of 
the original order will allow a longer time in 
which betterment 

is expected. ———————— 

\ further order 
of the comims- 
sioii has allotlea 

a certain amount ^ Komniiy, Vdiiry . $ 4 :».oi) 

coal to be iNo 2 soutnpm. Himuni^tiaDi.... 42.U0 

I . . . No. 2 Foifndy, flilroeo. 44 on to 4n 00 

''luppcd to laKl* \ 0 . 2FoniKly. PhlladHphla .. 40. into so. 10 

nnrls for trnus- . 

pons lur iraii.s Mai,eame. Chlrdw . 4.V50 

fCT by water to MalleBble, BiiiTalii . 4») 2:. 

t li e Northwest. coke 

This movement is ConnelbvUI** round y wiktf... .$17.00It) IS 00 

, \VI« POiOify fiHimly i-okp. ... lU 00 to 20 00 

Ulst starting, and 

f o It n d rymen in -- 

lake t e r m i 11 a Is 

fear that it still further will eninplicate their transpor¬ 
tation difficulties by adding to yani congestion. All thest* 
orders issued by the government for the control of 
coal arc taken by soine to tire^age the restoration of 
maxiiiium fuel prices. Coke i)roduction. based upon 
and entirely governed by the ct^al supply lias shown 
little improvement. Practically no reserve of coke has 
been accumulated by foundries. 

Although coke has been lianler to dli 

tain, foundries liave been only sligbl- 
Buyintf 1921 \y more fortunate in securing metals. 

Few if any have a surplus of either 
nig iron or scrap. Some iron still is 
iieing sold for la.st quarter shipment. 
Southern furnaces and a Jew in the North have taken 
orders fpr 1921 shiprnJm. The first quarter ijricc 
on southern No. 2 has been the .same as that prevailing 
at present^ $42, Birmingham. Much uncertainty is 
expressed regarding the wdsdom of buying iron far 
bitd the future. Some hold that a slackening demand 
and tightened credit conditions may bring receding 
prices* and therefoi-e they are delaying the purchase of 
iron. Others see in mounting coke costs and impend¬ 
ing freight advances signs of still further increase and 
are pladng at least a port ton of their first half 1921 
requirements, At Cincittuati inquiries for pig iron for 
both prompt and future delivery continue to increase. 
The southern market is firm at $42, while northern 
iron is strong at the imchancrcd quotation of $4S. The 
, Chicago, niarlcet-was. , ntwet Jby the Inability 
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of the Thomas FimiaCe Co., Milwaukee, to blow in its 'l! 
stack owing to lack of coke. Melters who were counts*' 
ing on securing low-phosphorus iron from this furnace ? 
have bad to secure tlie iron from other sources. The 

demand for iron in the Chicago district is much more 

active. Both malleable and silverics have been sought. * ^ 
Sales of low-phosplioriK ihm have been made in lots* ‘ 
of 2CX) and 300 tons by sonlbcrn Ohio makers. ^Sil- '/ 

vcrics ba\c been sold in medium sized lots. A Ten- ' 

nchsec maker quotes $55 at furnace for 8 per cent 
pig, while a Jackson county producer continues to ask 
$.SS at furnace for the same grade. 

The same upward trend of prices 
which is noticed in pig iron and 
Prices coke has not as yet made itself felt 
Unchanged ^he casting branch of the iiKln.s- 

try. In fact, approximately *150Uons 
of manhole castings have recently 
been purchased in New York for $110 a ton which 
bowed some competition in the bidding as other 
foundry companies liad bids as bigli a.s $12.5 and $150: 
However, as the cost of metal in the ladle has been in- 

crea.sed by the; 

- rise of pig 

- . -- iron and coke, 

nal. for Foundry Use probably 

will Ih; sotw acl- 

Hmi) nwll.iiK .tefl, V.llf> ... $2‘i (III In 2it.U« jUSmicnt . ill tlw 

llrary nwltliiR s!U*el, iMI.shiunli.. ili.OO to 2(!.ri0 OriCC. Of CaStlUgS, 

Iloiiv. iiifUlrm slfH. CliU-aRO .. 2T.7ri to 24.25 . 

siovr ChipjKto . n..'io to 32.00 ‘'t prcscnt mere 

\o. 1 ra®l, eiilfiu?o.41.0(1 to 41.50 Jc rntlipr wiHf* 

No. I pa*jr. PhilafWpb'a ..H7.00 to S9.00 rduiur wioc 

No. 1 lUHl. HiiinMnro . 52.00 to :i.t 00 railgC 111 the pnCC 

Ciu-wlippis, iron. PittshtUKli .. 00.00 to 40 00 r -octlnwe Krtr 

(‘ar nlR'fis. Iron, Chioaiio .... 50,5010:10.00 casuilgs. I OF 

Rallrnarl niallt'able. (‘liiraKO... :n.00lo:n.50 instance. Ilia-; 

.\ltiiriil(urnl nialU’ublp, Cliira-o. 20.00 to 20.50 , . J 

chmery castings 

—-range from 6^^ 

cents to 9 cents 

a pound in the New York district. In the same 
market bench work castings sell for from IS to 20 
ceni.s a pound. The market seems to be still a sell¬ 
ers’ market although in some lines the demand has 
fallen. However, the buyer is more apt to find a , 
fountli*} which wdll accept his order than he was a , 
few montfis ag(». 'I'here is a marked decrease in the 
inquiry for ca.st iron ])ipe. but the shortage of raW 
material at the shops has reduced o]ierations and so 
the present orders it is esiinia.etl will last for sev* 
era! months. A few foundries notice a slackening 
in demand for ca.stings for the automobile trade, but 
any vacaiicv left by a paucitv of orders in this field, 
is (|iiiclvlv Tilled by ordeq^ for casting.^ in diffefwt. 
lines. Tlie decrease in ret|uircments for one make 
»)f auiomoliile may even be filled by orders for casl- 
iiig.-* from another companv. for while the manu- 
faclurersa of the higher-priced cars are curtailing 
in llieir output, the cheape.st cars are lieing made in 
increasing numbers, and the mtdiuni-priccd cars ar^- 
about bolding their own although not pres.sing as 
hard as formerly for deliveries. 

The slackenin#*^ of demand for automobiles has de¬ 
creased the call for aluminum castings which are 
used in greater uroi>oriion in the higher-priced cars. 
Prices of jionfcrrous metals based on Wew York 
nuotations follow: Copper, 18J2!>5c to 18.25c; lead. 
8.50c; tin, 49.00c to 49.2Sc: aluminum, 33.00c: aluh^ 
iiipin. No. 12 alloy, producers' price, 3200c. a^d 
open market, 30.00c to 30.50c; zinc, 7.85c, St, Ix)uts. 
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.\|tiiriil(uriil nialU’ublp, Cliiraio. 20.00 to 20.50 








Comings and Goings of Foundry men 

iiiii 


H RED C. SCHOFIELD has re 
signed as superimendent of the 
foundry department of the 
Whitcomb - Rlaisdoll "Machine 
Tool Co., Worcester, Afass., be¬ 
cause of ill hcalih, after 34 years of 
service with it and its jjredcccsvors. 
Itefore leaving he was presented a 
gold watch by the company, a gold 
chain with a gold handled knife at¬ 
tached, a gold charm and $130 in gold 
hy the employes of the foundry. Tin; 
presentatj'pn was made by Charles E. 
Hildreth, president and general man¬ 
ager of the company. Mr. Scholficld is 
succeeded by Patrick Jordan, formerly 
connected with the Everett, Mass., 
works foundry of the General Electric 
Co. 

U. W. Stargell has hcen made 
foundry superintendent of the R. W. 
G. Foundry Co., Anderson, Ind. 

W. L. Sherwood has been made 
superintcndenl of the Two-Cure Re¬ 
tread Mold Co., Inc, Fort W»)rth, 
Tc.xas. 

Robert H. ITunger, S(»n of the late 
H. J. Hunger, succeeds his father in 
the management of the II. J. Hunger 
Hrass Works, Cleveland. 

Clark T. Dickernian, sales agent for 
the American Car 8: h'onndry Co , at 
New' York, recently Was transferred 
to that company’s Chicago oOiee. 

H. C. White recently resigned as 
factory manager of the Harris Mfg. 
Co., to devote his attention to the 
H. C. White Foundry Co., Stockton, 
Cal., of which he is president and 
giMicral manager. 

Henry Krcisiiiger, formerly of the 
United States bureau of mines, has 
been appointed engineer of research 
for the Combustion Kiigincering Corj)., 
New York. He will maintain his 
headquarters at the Pittshurgh sta¬ 
tion of the bureau of mines. 

K. C. Hummel, who has been super- 
miendeiU of the Electric. Steel Foundry 
operated hy the United Alloy Steel 
Corp., Canton, O., has purchased a 
controlling interest and has reor¬ 
ganized the Philadelphia Electric Steel 
r orp., Philadelphia, which will he 
\fnown as the Philadelphia FJectric 
Steel Castings Co. 

.\ndrew M. Peterson, president, 
Brooklyn Foundry Co., Brooklyn, ha.s 
been designated as Republican candi¬ 
date for Congres.s to represent flie 
ninth congressional district in Kings 
county, New York. Mr. Peterson is 
without opposition on the Republican 
tidket and his district i.s strongly 


Republican, so that his chances for 
election are bright. 

Carl C. (lihhs recently was appoiiit<d 
nianager of the Indianapolis works of 
the National Malleable Castings Co., 
Cleveland, to succeed the late .-Mian S. 
Bixhy. Mr. tiihhs was connected with 
the Indianapolis plant prior to 1919, 
when he was transfered to Cleveland 
as sales agent. 

T. D. Slingman has joined the sales 
organization of the Keller rneumalic 
Tool Co., (irand Haven, Mich,, as spe¬ 
cial representative, with headquarters 
at the company’s Eiltshurgh office. 
Mr. Slingman for many years has 
been identified with the selling organi¬ 
zation of the Chicago Pneumatic Tool 
Co., for the past nine years as district 
manager at Detroit, Mich. 

Start Cost Association 

At a recent organizatirm meeting, the 
Indti.strial tost Accountants associa- 
ti<in was inaugurated with the follow¬ 
ing officers. M. F. Siimiions. supervisor 
of costs, (ieneral Electric Co., Schenec¬ 
tady. iirosident; C. H. Smith, director 
of clerical operations, Westinghouse \ir 
Brake Co., Wilmerding. Pa., first vice 
president: Roland H. 7inn, chief, cost 
accoiir.iing bureau. Tanner’.s Council, 
.second vice president: A. A. Allcs Jr., 
secretary, Fawcus Machine Co., secre¬ 
tary-treasurer. Ii is the intention of 
the iiiw association to bring about a 
gi eater uniformity in cost accounting 
meihiids. 


Set Date for Convention 

The date for the annual convention 
of the Institution of British Foundry- 
men has now been fi.xed for Aug. 26- 
28 at Glasgow, Scotland, hut the exact 
j>lacc of the meeting has not yet been 
decided. It is expected that a large 
number of foundryrnrn from all parts 
of Great Britain and northwestern 
E.urope will attend. W. G. HolHn- 
worth, t^e new secretary of the insti¬ 
tution, has taken up his duties. 

Book Review 

Flcvtric Deposition of Kfeiats, hy 
George Langbein and William T. 
Brannt; cloth, 863 pages 6x9 inches; 
published hy Henry Carey Baird & 
Co., Inc., New York, and for sale hy 
Tuk Foi’npry. Price, $7.50 net. 

This new and eighth edition of a 
well known work has been revised and 


enlarged. It contains complete infor¬ 
mation on plating and finishing metals 
«)1‘ every dc.seription, and is practically 
an encyclopedia of the art. It is 
written in plain lani^uage with spe<|ial 
reference to the needs of the prac¬ 
tical plater and metal finisher. 

The number of American editions 
ihrough which this work has passed in 
rapid succession and the continued de¬ 
mand for it may be accepted as evi¬ 
dence that the hook, written from a 
scientific, as well as a practical view¬ 
point, has been found to fulfill the 
purpose for which it was primarily in¬ 
tended. 

Due attention has been paid in this 
latest edit ion to all important innova¬ 
tions and as far as possible all prac¬ 
tical methods of plating which have 
liecome known since the publication of 
the la.st edition have been included as 
well as a description of the most re¬ 
cent machinery and aiiparatus. 1'he 
subject matter covered comprises: EJcc- 
tiopiating, galvaiiuplastic operations .and 
electrotyping; deposition of metals by 
the contact ami immersion processes; 
Cfdoring of metals; lac(|iicring; melh- 
('ds of grinding and poli.shing, and hnn- 
died<i of tested formulas. Descriptions 
and application.s of voltaic cells, dy- 
namo-clcclric machines and plating 
shop equipment are given. 

Issues Steel Booklet 

In a 100-pagc booklet that is care¬ 
fully planned as to details of value 
to the reader, the Moltrup Steel 
Products Co., Beaver Falls, Pa., de¬ 
scribes its products and presents 
valuable information on related steel 
topics. Ill the forew'ord the purpose 
of the booklet is expressed as, “a 
desire to present a compreheii.sivc 
view of the purposes, products, proc¬ 
esses and facilities that represent the 
use of vtapous steel products.” 

Among fhe first few pages arc dis¬ 
cussions of cold drawn steel, shafting, 
and screw stock. Squares, hexagons, 
fiats and special shapes which also 
arc cold drawm as described. Under 
each of these heading.*), the explana¬ 
tions include methods of ■ manufac¬ 
ture, outlines of the development of 
processes, facilities for production, 
sizes made in Tnaniifacture and accu¬ 
racy required in sizes and shapes. 

Following this, the chemical char¬ 
acteristics of the carbon steels are 
briefly explained. The constituents 
are taken up separately as to brittle- 
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ness, tensile strength, etc., when used 
in viirying amounts in steel. The 
alloy steels, nickel, chromium, vai)ad- 
iuni and the combinations of each are 
discussed in the same manner. Shapes 
both standard and special into which 
the steel is m'adc are illustrated. Ta¬ 
bles giving the specifications of the 
Society of Automotive Engineers 
concludes the section. 

Machine keys arc explained by 
charts of dimensions while illustra¬ 
tions show finished steel plates, and 
adequate diagrams are given of 
foundry plates. 

A third of the pages contain de¬ 
tailed tables giving weights of round, 
square and steel bars of hexagonal 
bars, flat rolled steel, flat steel bars, 
circular steel plates, sheet and bar 
aluminum and b»*ass, of steel and Iron 
and sheets .ind plates, circumferences 
and areas of circles, decimal equiva¬ 
lents of the fractions of an inch, 
\ allies of fractidnal sizes expressed 
in nullinieters. standard wire gages 
with equivalents in decimal parts of 
ail inch, and United States conversion 
tables. 

Design Standard Electric 
Control Panel 

The Oriu*“al Electric Co, Schncc- 
lady, X. y., recently lia.s inaugurated 
n line ol standard unit induction 
motor panels for use with either 
wound or squirrel cage motors, oper¬ 
ating oil three wire non-grouiided 
systems. These pancU are designed 
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for the control of motors in nearly 
every application where it is not neces¬ 
sary to furnish the panels with a 
highly specialized equipment. They 
are particularly designed for such 
work as controlling motors which 
are driving compressors, blowers, cen¬ 
trifugal pumps, and slilkilar machinery. 
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Protection from sustained heavy 
overloads is provided by time limit 
relays which operate the oil circuit 
breakers, but which, due to the time 
limit feature prevent the motors being 
shut down on instantaneous overloads. 
There also is an undervoltagc device 
which opens the breakers in case the 
line voltage falls to a marked degree 
below normal. This prevents the 
damage that might ensue, if the motor 
was left oil the line when the full 


voltage was re-cstablishcd and the 
operator had failed to take the proper 
precautions. 

Protection of motors which start 
on compensators which do not have 
self-contained switching arrangements 
is furnished by a time limit mechanical 
interlock which .serves .several pur¬ 
poses. Ill the first place, it prevents 
the closing of the main breaker before the 
starting breakers have been closed 
and then opened. Thi.s guarantees 
the proper operating sequence. Sec¬ 
ondly it insures that the main breaker is 
closed within a short fixed time .after 
the starting breakers have been opened. 
This is to prevent the motor from 
being thrown on the line after it has 
lost too much speed between the 
*dme of opening the starting breakers 
and the closing of the running notch. 

A new feature of these panels is 
the way in which the cable terminals 
are attached, so that main line cables 
iday be run in straight lines wjthout 
interfering with the panel parts. For 
further convenience in installation, 
these terminals are reversible in most 
ca.scs so that cable may be run from 
above or below as it is best suited to 
the conditions. 

The starting breakers now are placed 
side by side, back of the main breaker, 
and operated from the panel through 
convential remote control mechanism. 


621 

New Gore Machine Sim¬ 
plifies Operations 

The foundry engineering department 
of the E. J. Woodison Co., Detroit, has 
designed a new bench core making 
machine which has been introduced 
into a number ^f foundries. This 
machine can be bolted to any COM 
making bcirch. The cradle will hold 
a core box up to 12 x 18 inches witK^a 
draw up to 6 inches. The design has 


been simplifuHl so that the machine 
may be operated by tin.skillcd labor. 
'I he operator stands in one position 
throughout the- entire process of mak¬ 
ing a core. From his bench he 
throws the sand into the core box. 
jolts by hand, strikes off, pulls daw'll 
a clamping device after which he 
throws the cradle a quarter turn and 
the box is on the plate. He then 
pushes a button to start the vibrator, 
]ul.she^ d(tv\n tin- lever until it auto¬ 
matically locks and the core is drawn. 
The accompany ill g illustration shows 
the new machine. 

The Wooilison company has also 
designed a core machine for use with 
split core boxes. This machine will 
draw split core boxes up to 8 inches 
in depth, but the width and length of 
the core box may be any .size. Two 
magnets placed horizontally against 
pads Oil the outside of the core box 
vibrate and draw at the same time, 
while another magnet holds the core 
plate firm. The machine is built with 
knee pads on both sides to enable two 
operators to u.se one machine. While 
one coreinaker is ramming the core 
box the other draws his core. 

The Canton Pneumatic Tool Co., 
Canton, O., has purchased the business 
of the Pittsburgh Pneumatic Co. Tbe 
new firm will operate under tbe .same 
management as the old. 
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Alternating Current Arc 
Welding 

An arc welding set to dispense with 
the use of a motor generator set 
required in dircct-nii rent welding has 
l)i*eii introduced 1)> the Gibb Tnstni- 
nieiit Co.. Detroit. Tlii^ consists of 
a Iraiisformer and regulator for con¬ 
trolling the voIt;ige on an alternating 
rnrreiit line. The Iransfouner coii- 
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sists Of notliing but stationary copper 
and iron uliieli makes its construction 
rugged. < b’l is used as a cooling 
iiiedintn and a fan is tiot necessary. 
Tlic inherent reactance of the ina- 
cbiiic automatically stabili/es the arc 
and prevents burned welds dne to 
excessive arc length. The arc will 
become extiiiguished when attempt is 
made to lengthen it beyond i^i-inch. 


Develop New Type of 
Monorail Conveyor 

The Tf. M. f-ane Co., Detroit, re¬ 
cently has produced a new type of 
numorail, the general principles of 
which are shown in the accompanying 
illustration. 

The novel feature consists in pro¬ 
viding for the operator a basket or 
elevator which may be raised or low¬ 
ered bv a telescoping arrangement. The 
cable.s connecting ibr controllers for 
the varions motors all are arranged 
with a flexible connection, so that the 
operator at all limes has control of 
the trai'el motor, the hoist motor and 
the motor for hoisting himself. This 
enables one man to go out into the 
yard with a one or two-hook monorail, 
pick up a flask and bring it into the 


foundry without requiring the services 
of a helper. It also enables him, in 
gallioriiig up boxes of castings in a 
foundry gangway, after they have been 
loaded and allowed to cool for a while, 
to pick them up, taking care of his 
own hitches in the foundry and his own 
rcleasc.s in the cleaning room. In cases 
where a laborer is absolutely necc.s- 
.sary, the laborer may ride in the cage 
with ilie operator to the point where 
he is wanted, and the cage can be 
lowered to such a position that lie can 
drop and attend to ihe hooking. .Mso, 
in some cases, both laborer and oper¬ 
ator may work together in handling 
flasks or other equipment. 

Study of Impact TestH 
on Alloys 

{Concluded front p(i(je 617) 

on notched bars and the results from 
one or two specimens, which showed 
defects in the fraclures were discarded. 
The tests were made on specimens 


machined to exactly 

the .same 

size. The 

following arc the 

re.sulls 

of these 

tests • 
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I’^ideniK alloy 2 

is the 

most re- 


sistant to shock when any notched 
elTect is present. Alloy 4, heat treated, 
and alloy 5, chill cast, come next show¬ 
ing little difference. Heat treatment 
benefit led alkiy 4 but not alloy 5. 

From the n -ailts reported there are 
certain conclusions which may be drawn, 
riiese conclusions have from time to 
time been borne out by individual tests 
made to check the value of castings for 
different purposes. Tt is indic.aled hy 
ihesc tests that; 

All of the aluminum bronzes tested 
excelled any of the other bronzes f>f 



MOISTUKI;: TESTER WEIGHS SAMPLES WmLK 
TJIEl' ARE IN THE DRnNQ GVEN 

fatigue as evidenced by alternating- 
impact tests aluminum bronze surpassed 
the other bronzes which were tested. 

Sound (/ metal—alloy 10—is at least 
equal, if not superior to manganese 
bronzc—alloy 29—in resistance to fatigue 
and in toughness. 

Moisture Tester Dispenses 
Witlii Desecators 

A tester for rapidly determining the 
moisture in .several samples of mate¬ 
rial at tlic same time has been put on 
the market by the Williams Apparatus 
Co., Watertown, N. Y. This apparatus 
consists of a double walled asbestos 
oven which is electrically heated. The 
temperature is held indefinitely at any 
desired degree by a thermostat. A 
balance i.s loc.'ited on top of the oven. 
A pan hanger passes down from this 
balance into the oven, and the material 
is weighed without removing it. This 
avoids the use of dcssicators. A pan 
rack is fitted in the oven to hold sev- 



the series 
shearing. 

For impact-shear tests it is not nec¬ 
essary to use machined test-pieces. 

Aluminum bronze—especially alloy 2 
—showed high resistance to direct im¬ 
pact where notched effect was present. 

In resistance to failure tlirough 
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eral samples which may be dried at the 
same time, it being only necessary to 
transfer each pan to the suspension 
hook for final weighing. 


Obituary 

.... 


Henry J. Hunger, president, the 
H. J. Hunger Brass Works, died 
Tuesday, July 6. Mr. Hunger was 
born in Germany and came to this 
country at the age of 12, settling .ii 
Cleveland. In 1899 he and Gottlcib 
Scheidegger established the brass 
foundry. The partnership was dis¬ 
solved in 1916. 

Kenneth W. Blackwell, vice presi¬ 
dent of the Canadian Steel Foundrie.s, 

piliillUllillll 


THE FOUNDRY 

Ltd., who died June 11, at his home 
in Montreal, Que., after a brief ill¬ 
ness, was born In England in 1850. 
He arrived in Canada as a boy with 
liis father, Thomas E. Blackwell, who 
was the first general manager of the 
Grand Trunk railway. Kenneth Black- 
well was apprenticed as a mechan¬ 
ical engineer in that road's shops, 
Point St. Charles, Montreal, later be¬ 
ing appointed mechanical superintend¬ 
ent for its division between Montrc.il 
and Toronto, with headquarters at 
Belleville. He later became mechan¬ 
ical superintendent of the Chicago ik 
Grand Trunk railway and then be¬ 
came connected with the Canadian 
Pacific in a siniliar capacity. In 1882 
he commenced to manufacture rail¬ 
way car springs, etc., as K. W. Black- 
well and the business later became a 
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joint stock company with Mr. Black* 
well as president. This company later 
became the Montreal Steel Works, 
Ltd., with him as president and man¬ 
aging director. Tt was absorbed by 
the Canadian Car & Foundry Co.i 
under the nam’c of the Canadian 
Steel Foundries, Ltd.?' Mr. Blackwell 
becoming vice president, the position « 
hchl by him at the time of his death. 

He was director of several large in¬ 
dustrial companies and was also a 
past president of the Canadian Society 
of Civil Engineers. 


Since control of the Cooper Hewitt 
FJcctric Co., Haboken, N. J., was 
assumed by the General Electric Co., 
Schenectady, adjoining properfy has 
boon purchased which will more than 
doiihlo the present floor spiacc. 


What the Foundries Are Doing 

Activities of the Iron Steel and Brass Shops 


The plant of ll»' Keybtone Urass Kouivin I «> . 
PittsburKli, rcceirlly "as dumaKoil hy An*. 

Tlie fDUwlo- of MillluodK Miu-hiiw l’«. MUll 
iioiktft, Me., nivntb »jui damaged hy fire. 

The Qiiakcrlowii Stove \Vork<i. Umikertouii. I a . 
Ilians to build a ^lUvlHuihV. 41 x iriO fnl. 

The Nttliunal Broke & Klcdric t'o.. Milwaukee, 
will build a foundry addition. Idd x ISO feet 
Tlw Daveniwrt Machine a Foiuidry Co.. lh»cu- 
port Io«». will eiei’t a foundry and machine shoii 
The Vrs\n Foundry k Mfg. Co., Adrian. MU-h . 
coiitemplatea the erection of odditioiw to Its plant 
Ihe Srrperlor Steel CasUiins Co.. Benton llaibtu. 
Mleh.. Is reported planning the election of Iw" 

plants. ... I 

Tl» W. J. ReObC Brass Foundiy Co., Keokuk, 

Iowa, contemplates the ereetlon of a foundry 

building. , 

The Davltt Irwi Foundry. SprhiftllcUl, Mites.. eon- 
terapliiles the election of a foundry huUding. rir. \ 
lUS feet. 

The American Car & Foundiy Co.. Huntington. 
\V. Vn., contemplates the erection of an exteiiblun 
to its plant. 

The Altenberg Tire k Bquipnient Co., Daven- 
port, Iowa, contemplates the erection of a foundry 
and marhine shop. 

Tlie plant of the Seymour Mfg. Co. i^tly was 
purchased by the Farrell Foundry k .Machine Co.. 
Ansonlt. Conn. 

The Undlaa FViundry Co.. South Haven. Mich., 
recently purehased a site on which it plans the 
erection of a plant. 

Itie Atlaa Bniss Foundiy Co., bSt Soulli Front 

street. Columbus, 0., has roropteted Uie erection of 
an addition to Its plant. 

The Johnson Bronse Co., New CaaUe. l*a., plaite 
the ereeUoii of an addition to Its plant to lioiw 

n foundry and machine shop. 

The Weir Stow Co., llWHiton, Mass.. I« erectnn 
Dll addHion to its plant to replace an unt - 

riiMtJd slruetuie now In use. 

Capltallied at IBOOa. the B. k 8. Foundry Co.. 

New York, wcontly was chartered by V. E. BleUy. 
162 Moirld avenue, and othere. 

The l^lberty .Fomidiy Co.. 18.S1 Centerline street. 
Detroit, contemplatea the erection of tn addition 


to Its foundiy, 21 feet. l‘'d 

feet 

Tlie Dundee Foundry Co. I)und*f, Muh , i*'Cfiiil> 
was Inrorponited with a capital slock of 
liv John B. llii}iH-s and others. 

F.ist steel l.s being erected for tlic new $1 .jO,IJOU 
addition to the plant of the Aiidernoii Foundry 
& .Maelino Works. Anderson, hid. 

r.ipiUIlzed lit $15,01)0. the YpsihiiUi Motor Fjist- 
ings Co.. Ypsilanll. .Midi., recent I> w.is Incoi 
liiinHed hj .1. C. I’ell and utheis. 

Tile Dajton Malleable Iron IV. MaMiMi. D •' 

l•lectI^lg a 2'Sloiy, 8.5 X lU-foul pluiil huilduii; 
III Iioiituii. B. on South Third stiret 

Uepwlrs are being made to the plaiil ol iln* 

Fuiiiidik .Mfg. Co.. Jiic , .St. Albans. Vl . which 

was leiNMiiIy sllgiitly damaged l»y lire. 

The SlandanI Foundry Co.. Kacine. Wis.. has 
contracted for the erection of :i shipping mom and 
office liiilldlnK. to lie 114 x 00 feet. 

Cariiait Bros. Foutiihy, Sjraciise, .N. Y., |■ccellll^■ 

W. 1 S Incorporated with a e.ipJlal slock of $i5.00(i. 
h> II. A.. T. II. and l). C. Caihart 

Krccllon of a foundry budding. 55 \ 40 feet, 

with a wing, 10 x :i.'i feet. N contemplated li.\ Ihe 
Bridgeport Brass Foundry. Brldgepwl, Coiiii. 

Tlie Buffalo Brass Costing Cwp . Buffalo, recently 

was chartered with a capital stock of $.50.00ii. 

hy J. and n. Popp, and V. Roseiiliergcr. 

The Fraxer k Jonet» Co. Milton aveiUH*. Snha\. 
.\. Y.. lias had plans iiivpiireU fur the erer^iii 'if 
an nddlllon to Its foundry, (ill x 100 feet. 

Ciipltvlixed at $.30,000, the .Norlli AlNlhom 

Foundiy Co., .North Alllelioro, .Mass., recently u.i>. 

incunjoTiiteil liy J. L. Thompson and (dhers. 

TIio Euclid Kouiulry Co.. Cleveland, is espertod 
lo siDit shortly on the erection of Its pLiiil. 
1 he company uas organlced several months ago. 

The llowai'd Heater Co.. 1015 Miirpliy street, Des 
.Moines. Iowa, has awarded a contract for the 

erection of a foundiy addition, 150 x .300 feet? 

The Majestic Bronw to.. New York. reeeiill.v 

was Ineorperaled with a wpllal stock of $12,000. 
by II. fl'nsberg, 210 Caual street, .iml others. 

rapLUUced at {.50.000. tlw Carroll Foundry k 
Miehlne Tool Co.. Bucynw. 0.. recently was In- 


(■oiimratcd by T. L. Hidlo, It. W. Jacobi. W. J. 
Monahan, i. Hostetler and M. it. O’Brien. 

Opcnittoiis 111 the new By an Bohn Foundry Co.. 
Kunslng, .Midi, are expected to be started ibo.ih. 
Kreetlon iif the plant is nearing completUm. 

Tim Portland Foundry Co., tugusta. Me., remitb 
was Incorporated with a capital stoch of $512,501). 
hy I). A. Uland. W. T. U-irdlner and C. L. .An¬ 
drews, 

The Haywood Foundry C«)., Indlwiariolls. recently 
was chartered with a capital stock of $150,000, 

hy M. E. Haywood, h. H, C Fminley and Harry 

Farris. 

The ItIchminifJ Hill Foundry, New York, recently 
was i-harieivd with a capital atork of $.5000, iiy J. 
M ii'Slioii. IS!) .MnutagiH* streci Brooklyn, N. Y., 
and otiiers. 

('ontraets have ls*eii awarded Uy the New Haveir 
sime Itoimlr Fn. New Haven, Conn., for the ersc- 

(iuii of a pliiiit. 24 X 103 feet, with a Wing 12 

X 24 feet. 

The KeUey Fuiiiidry k Machhie Co., Elkins. W. 
Va. recently wax liicorponitcd wltli a capital stock 
uf $2.5,000, by Aanniel T. Spears, C. H. Hall ami 
.S. li Wntrlng. 

The IMoiieer Bium Woikii, Indianapolis, contoin- 
plaioN Hie eivctiuii of a foundry, 150 x 190 feet 

(liarlch Drikssniaii. Meitliaiits Bank building. Is ar- 
ihitect In ebui-ge. 

'ilie Carrol] ^ll^linK.s V»., East Chicago, Intf., 
KS’eiilly w-os lnenrr>oi,ited wllli a capital stock of 
$2.50,000. hy l.cn F. Caiioll, lliigb E. Carroll and 

Markwvod \\ Cwirsey. 

The (liarlcN I). Heveiiur t'o.. Buffalo, recently waa 
Incorporated with a capital Ktoek of $100,000, to 
mitkc machliie!i, iiarts and eastings, by If. M. and 
J. If. FroUieriuKliam and oUien. 

Mk American Car k Foundry Co., Chicago, baa 

bouglit an additional tract in connection with its 
already large holdliHis. uimI it is said ^tbe stte* 
w)U Ire utilised for plant extensions. 

The Boytoii Brawt ('Oi. Inc,. Boston, recently wax 
incorporated witli a caiiltal. stuck of $100,000. 
by Joseph A. Maynard, Cteorge H. MayuanI and 
Baymond P. MsyiHird, Chelsea, kloss. 

Neemes Bros.. Troy. N. Y., recently was Incor¬ 
porated with a eiip’tttl Mork ^ $125,000, to manix- 
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rdrtiin> viidtliVH, l»y 0. (i. and T. M. Nttmea and 
r. N. ltces«. UO Went Klftk^th xtnel. New York. 

Tlic (Tuiwidon Foiindry (5o., Plqiia, 0.. la meting 
ilirce faelAry units, each 80 x 112 feet. 

Djo a, J, Jdmlemaiui k Ilovenon Co., Milwaukee, 
nianufaelurer of stoves, etc., planO'. the erection o' 
an addition to Us plant, 00 x 82 feet. Klug 

k Bmlth, Mark building, MIlKBukce, are architects 
In rii.'rgc. 

•NIC rase IMow Works, Mead street. HatMne. Wla. 
plans (lie rr«K‘tbiii of an addition to Its plant, to 
lie 12.1 X JUft feet. Folf/. k Dratid, 111 West 
\Vtt.«<ldiigton street. Chicago, uie englAefRi In clmnie 
nf the project. 

The roundn’ at the Annriciin Car k Kunnihj 
tit's Terre Haute, liul.. planl, which ling lieen 
idli- for ciglit years, will he (daced in oimation 

shortly. The plant will he engaged In in.ikiiig 
iiiilfimoblle castlhgM. 

'Ilie Westport Brass Koundiy. liic,, Westport, 
(oun.. Is erecting a sniall iilaid The company 
wn.s recently Incorporated with a capital stock of 
$2ri.000, by J. Klein. Second street, Bridge¬ 

port, Cftin.. and others. 

'File new plant of the Talladega IMiic k Foiuidiy 
(V, Talladega, Ala., has st.wtfd operations. Fifty 
men are employed suid this number will be Iri- 

miHHcd to 200. Hanituiy pipe will be maiiiifncturcd 
It. T. nicks is In cliante of oiienitlonii. 

Data, calalojti and infonnallon regarding folllM^r^ 
enulpment are de.slred h\ the Owego Foundry A 
Macliliie Co.. Owego, N. Y The company idans 
10 hulhl a frame addition to its plant, .10 x 7s 

feet, HO that It can be extended readily to 7K 

V 108 feet when necessoiy. I‘lcni* liuvinage i" 

pioprletor. 

The Walkcr-Stiiart Founds’ Coip., Meriden, Conn., 
hits been InconMwated with .i cupltal slock of 

$r»«,0«0, by Victor E. W.ilkir. Amos Hoollllle. 
.hdin Kirach, Henry Bradshaw and William Stewart. 
Ton-Ington. Conn. It hiw leased the fouirdry of the 

llionigon Drop Foixe Co., Planlsvllle. Conn, and 
will make special ciiKtlngK, Operation will be 

sbrlcd shortly. 

0. n. Allerlon and W E. .Mlcrlou, of the Allci- 
toii Pattern Works, Benton Harbor. Mich , will 

head a new company soon to he organlxcd. These 
Iniercsis have piindiascd n fiO x 100-foot plant 
which It Is expected will ho utillAcd as .i foundry 
The Bryan Pattern k Machine Co. Bryan, 0 , 
h;i.s opened Us new plant, which takes the plaei 
or one damaged h.v lire several mnii(li.s ago 
Ihe Modem Foimdiy k Machinery Co., M.iine 
aiHiIls, iH to erect n mw phint at Hiawatha avenue 

and Thirty .second Hireet n»e foundry, which will 
lie 7.8 X HO feet, and he of steel :uid cuncieU- 

cnnxinictlun. will liavc a 10-ton dally caiNiclly of 
^hsht gniy iron CA.stliiK.s HO x SO-foot madilne 
‘<hii|i will be OFicmted. All modern ei|iiipmcnl 
will he liistalled and o|H‘ratloiis nMidiicted on 

miNlern lines. 

.\ new Iron foundry which will special)/« in the 

nrodiiction of soil |dpc. fittings and casthigs of a 
similar lulnra. will he cstabllslicd at Kenosha. Wis , 
h> n new company Known as the Kenoaha Foundry 
Co., wbli'li has been liirofpomted with n capital 
^loek of $100,000. 0. A. Ameson Is head of the 

orgaiilMthni. Others Interested are: Frank J. 
Fiimani. N. J. Werner and F J. KraW. A new 
foundry building will he erected according to pres¬ 
ent plans. 

Ilic Olncy Foimdry Co., I'hlladelphlti. ri'uently in- 
cor|K>nited wlUi a capital stock of $000,000 ha 
liunliascd the plant of the Fabmouitt FoiumIit Co 
.\U the stock of the new company Is controlled 

by the Link-Belt Co., Chicago, for which It plan* 

to manufaciUTB lautlnp, according to advices 
from M, n. Cook, secretary. Officers of tire com 

twny are; President, Charles Flex, and vice pres) 

^ntv 8. B. Pock, The principal office of th 

cnupaiq-c Is at 180 West Ihmeannon avenue, Phlla 
delpUu 

Purchased by C. F. Dronskl, I). A. Dnneskl 
and . F. T. Kennedy of the Saginaw Malleable 
Iron Co.. Saginaw, Mich., the plant formerly known 
as the Franklin Vuk Foundry Co., Franklin Park, 

.Chicago, will be operated as the fenlral Malleable 


CastliigH (’A. Tlw plant consists of a malleable 
Iron foundry, 72 x 432 feet. In which two 12>tua 
air fiinmces are Installed, and which have a capacity 
of 450 toru of mallea^ caslliigs monthly. A 
gray Iron foundry, 72 x 180 feet, with a monthly 
rapacity of 300 tons la also Included. 

Enlargement of the agricultural Implement works 
of the Viin Brunt Mfg. Co., Horlcon, Wls., Is 
being pul wider way. The compoit)' plans to expend 


$150,000 111 new bulldJogs and equlpnient. ai!|d the 
most Important Hem of new eonstnietlon wlU be 
the erection of an addition to the fotmthy, wblish 
will double the plant’s capacity. The addition will 
be 8fl X 200 feet. In addHloo to this itruetun 
a fuige shop addition. 50 x 130 feel will bo built 
n will a storage butldlng, 40 x 1.50 feet F. K. 
(Tnusen is president and general manager of the 
imiwny. 


New Trade Publications 


S,\.NI» CI/rTEK. ".he American Fimndry Equip¬ 
ment to. New Yfflk, Is circulating a small 
folder rnntiiinliig a Ibt of users of Us automatic 
sand rulti'i'. 

PlinruiHt.\IMIU’ LE.NSKS.- Bausch & Lomh Optical 
I'o. Itoclicster. N. Y., has published an tUustrated 
hooklft In which |)liotogr!iphle lenses are described 
.-mil Illustrated 

CUTTING TOUCHklS. -Emphasizing the use and 
l•l■olu>m^ uf light, portable, autumatlc cutting torches 
(he DinU Boiirriuiivillc Co, Jersey City, N. J., re- 
cerilly li:is issiu'd a hullcthi featured with II half- 
|),igc illubtrations deiuniistrating ihc dllfemit phases 
ill the u-ie of tlicii torch. 

CltlNIMNG WilKEl^;- V discussion of the hulanciiig 
of wheels for prccisam gilndlng is to he found iii 
a hisiiilct iircivuetl by (he Norton (.'o. Worreslci, 
M.ia.s.. Ill addition to explanations and enumerations 
of the beiients from proper balancing there arc 
lUiistr.tluns of Ihc meUiods to be followed. 

AUTO.'IATIC HCAI.E8.—Tire Anicilcan Krnii Scale 
i'o.. New York, has published a 62-pagc llliwlratod 
booklet III wliicli welghim'. equipment for ware 
houses, factories, triirispo.’talioii companies, etc., Is 
descrllied and llliistriiled lit detail Tliese scales 
lire of all mclal cnnstruetloii and subblanllally 
built. .Specineatloiu and other data arc given. 

(HI, lilJUNKKS-A 4-paKC le.iflel Is being clr- 
nilril^d hy Mldays k Onions, Ltd., Birmingham, Eng¬ 
land. in which general information is given on the 
apliaitloii uf oil humeni to stationary, locomotive 
and marina boilers of all types. According to the 
leallet the.se 'uriiers can he fltted to practically 
every type of boiler. Some Interesting data and a 
number of lUintratiniiM. Including a diagrammatic 
drawing are given. 

BUILIHNG ('O.NSTiaUTlON.- An attractive pam- 
lihict In which an lllustrnt Inn piaeed on the left 
liand page Is ultematcd with an industrial sermon- 
ette loeiitcrl on the right band iiagc him been 

prepiired by Frank H. Chase, Inc , Chicago. The 
Ionics for Ihc Kernioiictles taken from fnmlltHr 
prnveihs and maxims are written so as to contain 
englneeilug advice and Information wliich appllea to 
general liusliuss developinenl and engineering sen Ice. 

rOKTABI,K CONVEVORR Cencral Information on 
port able lonveyors l.s ii luut of the contents of a 
bulletin of recent date, issued by the Portable Ma¬ 
chinery Co., T’aMiiiic. N. J. Power machines, with 
or without motors, conveyors, belts, lifting and 
hmeiing devlm. traiiiiiJortatloii and other details of 
conveyors aic discussed. Among the full imge 
illiiidretloiis ilcmonstnitinR dUTerent uses are diagrams 
showing the .s'.ves of licit widths, length of con¬ 

veyors. weights Hiul horsepowers. 

ItOTAIIY CUMPUKSHOR.—The Jackson Compressor 
Co.. Inc., Ih'irver, Colo., Is cMatlng an B-page 
lIlKsliaied booklet in which It describes and lUw- 

irulcs roMiiy air compresso s. These eomprcisora, 
according to the booklet we simply constructed, hav¬ 
ing only Bve moving imrts necessary to compnis 
air and a like lumrlior of parts making 19 the 
cylliMicr awl Imse. They are light weight and 

Ninall hi size for their capacities. SpecUlntloM 
and other details arc given. 

CRUCIBLES.—Tlie Bosi-Tacony Crucible Co., 
Xerony. Philadelphia, has publlsbed a 22-|Mge IHus- 
Irated booklet In whld) mielbleB of various types 


and sizes are described and Illustrated, niese •In¬ 
clude lireKv cniclbles, steel crucibles, plmsphorlzers. 
lelprts, stlirers, skTnhners, and special cnictbleB. A 
iiiimlicr of the llluatsatlons show various parts nf 
Hie cnmpaM)’.s plant and the lost few pages of 
the booklet are devoted to Instructions as to the 
rare In handling nml the use of crucibles. 

IIEATINCl AND VENTILATING.—The fan sys¬ 
tem of heating, ventilating and liumldtrylng. adapt¬ 
able fur use In public buildings, schools. In- 
dastrial plants, etc., is described in a llA-pagc 
llIiLitrated biMiklet leceiitly published by the BuIThIo 
F orge Cij.. Buffalo. In this booklet stress Is laid 
oil Hie principles underlying the various steps 
III the determination of suitable apparatus to 
meet alt eoiidltiuiM of healing, ventilating and 
humidiryiiig. Tlie data given nre supplemented by 
chai't.s, illusLnitluii.s. taiile.s, etc. 

AI :toMATIC FURNACEB—Automatic and scml- 
autoiiiatic furnaces for continuous heat treatment Is 
the buhjrct of a bulletin recently published by 
W. H Rockwell Co., New York. IlliLStrations arc 
shown both of the charging and discharging ends 
of (ilffereiit types of automatic funiaces liicliidiiig 
those Used for heat treating craiiksliafts, hardening, 
tempering uul annonllng. Quenching tanks and rotaty 
furnaces for annealing bolts, rivets and cups are 
also shown. Under the dlBcuBsInns, general descrlp- 
tlons of heat treating, furnace Installation and other 
Milijects are given. 

THERMIT WELDING.—Tite Metal k llierroit 
Corp.. New York, has isstied a revised edition of its 
pamplilct "Laboratory Experiments with the Ther¬ 
mit Process of We'iding.” Utls pamphlet Is said 
to be useful as a guide to students In acquaint¬ 
ing them with the substance, Its chnncterlstlcs 
and the results obtained through its use. Various 
experiments are described and Illustrated, wbleh arc 
intended to show the speed of the reaction, tlie beat 
ivodiiced and the effects obtained by the supeiheated 
liquid slag and tlm supeiheated liquid steel. 

PNEUMATIC TOOLS.-^e Keller Pneumatic Tool 
Co.. Grand Haven, Mich., has Issued Its ^raUIog 
No. r>. This Is a handsome book, carrying lUui- 
Iratlons, descrliitlons and speclfleations of their 
pneumatic, rbetlng, chipping and scaling bammeni. 
Jam riveters, holders-on, stayboU rlvetcn. rivet 
bustcis, sand rammers, valvelere and corllsB valve 
drills and grinders, rivet sets, chisel Ulank8« hose, 

etc. ^ Item of partleidar Intense describes a 
riveting Immmer tliat Is a considerable deiNuiura from 
the hammeis known by pneumatic tool wen up 
to this lime. 

P0RT,\BI.E floor cranes.—T he Gwiton 
Foundry k Madilne Co., Canton, 0.. bae poUlilMd 
a 34-paee Ulustrated boolOeti In whidi pottable 
floor mines and hoists are deieribed ind Hlus- 

trated. In operel^ thise portable liolsU raise 

the load with a Hfiing enmb, which is on the 
gear Aaft and which cm fie locked it any 

point by pawl and ratdwt. Tho yoke resit- on 

an eccentric mie. and the aide een be thrown 

bark by nUiiiig the lundli egebiiy the eni» end 

the weight of the ngoUne to thea phfflea' end 

resto on tho ftoni whaoli. Whew the hudle to 

pulled down the ide Itfti the weight fkom the 
wheels end the entira lond to onrltd hy pole. 

. Other detillc and data an given. 
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Continuous Shop Is Highly Efficient 

Amon^ the Advantages To Be Derived {rom This Type of Foundry Are In¬ 
creased Tonnatfe from a Given Floor Space and a 


G CONTINUOUS foundries are 
by no means an innovation 
although the recent deiuand 
for high production lias tend¬ 
ed to develop this type of plant design. 
Opinions have differed a>i to the real 
value of coiuiiuious molding and pour¬ 
ing, but it is significant that there has 
been no instance of a foundry using 
this s>steiTi, whether erected originally 
for that purpose, or adapted, which has 
ever abandoned this method in favor 
of the old practice whereby all pouring 


Limited Flask EquipmentI 

BY PAT* DWYER 

wa.s done at the close of each day. ll 
i.H true that some classes of equipment 
which have been iii.stalled with, the view 
to permitting continuous operation have 
been changed. However, the fuiida- 
ineiital principles involved have been 
so universally successful that at the 
present time a trend toward continu¬ 
ous operation may be noted. In the 
great majority of foundries now em¬ 
ploying continuous molding and pour¬ 
ing. the system was introduced after the 
plant had been in operation and it had 


become necessary to attain a greater 
production from a fixed floor space, 
although some few plants have bstii 
built entirely new, modeled upon the 
principles of design which earlier con¬ 
tinuous foundries have evolved. 

One of the earliest pioneers to utilize 
this mode of operation was the West- 
inghousc Air Brake Co., Wilmerding, 
Pa. This company’s continuous foundry 
lias been in operation for 30 years and 
has served as an example fpr many 
shops which ^ave been built since. A 
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fVJL 1-^LOOKlNa DOWN ON CONVBTOR TABLE IN A CONTINQOUB SHOP—THR BATTBBY OP PNEUMATIC MOLDLNO M.ACHINBB AND SAND HOPPERS 

ItRE RliOWN AT TRE RIOHT 
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considerable part of the equipment in- ings in a thirt, and medium and light 
stalled at that time still is doing duty, castings which run into thousands and 
Individual parts that have worn out soiuetimes hundreds of thousands on 
have been replaced from time fo time, each order are made in a fourth found- 
but the ideas underlying the original ry. This latter plant at Wilmcrding is 
installation have proved their worth equipped with conveyors and other ap- 
and remain unchanged. That the equip- plianccs which make it a continuous 
nient functions properly may be dem- molding and pouring shop in every 
onstrated by the company's records .•sense. Some time ago when labor was 
which show that castings are produced plentiful, the company ran a day and 
in the continuous shop at a lower cost night turn, employing 1100 men in this 
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the four units already mentioned. , The 
largest and heaviest dastingl, ^re 
ill the first unit, the medium weight in 
the second and so on to the lightest 
which are made in the fourth and last 
unit. Each division mentioned is served 
by a continuous conveying system which 
handles the molds from the time they 
are made, through the coring, dosing, 
pouring, incipient cooling and shaking 
out operations. The conveyors are in 
effect traveling t|ib1es which arc laid' 
out in a modified race track form as 
illustrated in Fig. 7. 

Each of the four traveling tables is 
120 feet long, and completes a revolu¬ 
tion in 21 minutes and each has a car¬ 
rying capacity varying with the sizes 
of the flasks which arc used. As many 
as 200 small flasks can be poured at 
each revolution of one of these units, 
which estimated roughly, means that 
it is possible to handle 4500 molds a 
day on this floor. The number of 


4L' 



per pound than in any of the other 
foundries operated by the same interest. 


must 

be no work 

made The 

patterns arc for standard 

parts for the company's product and it 

is not necessary to change patterns ex- pid. 2~ tablb showing bolleb DBTAn.s at ibr tobm—note trk ample LMW aMHOKd 
cept at infrequent intervals. Men work- BY not HOOF 


ing on piece work on the same job 
day in and day out become exceedingly 
proiictent and this factor materially in¬ 
creases the daily output while tending 
to lower the percentage of defechvc 
castings. The equipment was install:.! 
by the present general foundry super* 
intendent of the Westinghouse Air 
Brake Co., Samuel D. Slceth. who re¬ 
cently ' completed 50 years continuous 
service with that company. 

The 6 Westinghouse company*' has 
found it profitable to operate several 
foundries in different localities, produc¬ 
ing a different class of castings in each. 
Miscellaneous work is made in one. 
heavy castings in another, light cast- 


on^ .shop and charged as high as 420 
tons of iron a day. At present only 
one ^hift is employed and that not fully 
manned. The daily charge at present 
is about 150 tons, distributed between 
two cupolas. The shop comprises four 
units all tmder one roof but operating 
independenffy of each other with the 
exception that the two^ cupolas each sup¬ 
ply iron for pouring the molds in two 
units. 

Castings are made ranging in weight 
from a few ounces to several hundred 
pounds. They are graded approxi¬ 
mately by sue into four general classes 
and each class is handled ^n one of 


larger (jJ^jisks handled is proportkmafely 
smaller. . , • i* 

The driving mecbaniiin vfor^ ^h. 
table consists of a 5(^ojfiiti^;|^er 
Westinghouse motor belted: 16 a^eoi^r^ 
shaft ruiuiing parallel 
table travel. A belt fr4l% 

. shaft drives , g 
nrag under Uu. floor 
m » worm wlu^ ^ 
energy thro4Kh^>',wori0''lAMt.'"Jb^'. 
, on the same’ M 
'Whed. A. 

the teeth engage in the cast sMi links 
of the conveyor table. The conveyor 
consists of a nunflter of boards mount. 


Hid. 4Hnt mue^i ^ oien a itm nitaa back on tb* ooNvim»-«a band n «r down fimouw m 

xlflvBt . fUha ^ imm , v emm or m BmRkMtoN and thin camoio bv no buckbt blbvatob on m urr to 

. A novcnt wBicH MsmBom it *o tn simnan Mounra macbdom r 
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THE (LKAMX<J IIARREIJ^ AKB Al.f. PROVIHEI) WITH IIOOHR ANrf imST (’OUECTORS 

<■ KE('ll*lt(H'.\TINr. SAM) CONVEYORS 


KIO. (I - aoSK UP VIEW OP ONE OP THE OVERHEAD 


ed ov a light sie*‘l franu* work at¬ 
tached to cabt'iroi) rollers on each side 
which travel on rails. The links under 
the table are forme<l of alternate steel 
castings attached by suitable lugs to 
the bottom of the conveyor frame and 
provided on the bottom with cavities 
which engage the teeth on the driving 
sprc>cktt wheel; and links made of flat 
pieces 3 x >^-inch steel plates joined 
at the ends by ^ 4 -inch pins which fit 
loosely to allow for freedom of move¬ 
ment. 

The pulley at the driving end of the. 
.shaft is provided with a clntch coup¬ 


ling and by throwing ' this cliitcli out 
it is possible to stop the travel of the 
table at any time it may be necessary 
to do^;#o. 

The tables are rai.secl about 2 feet 
at>ove the floor level. Each consists of 
three parts, an outside stationary wood¬ 
en platform on which the men stand 
or walk when closing or pouring the 
molds, a center section mounted on a 
conveyor belt or more properly speak- 

A 


mg a steel trame, and a third hcciiun, 
also planked over, which occupies the 
space \vithin the center of the oval 
trackwa>;. The illustration Fig. 7 wdl 
make the meaning clearer. In this illus¬ 
tration the platform is shown by itself 
with all the other details omitted and 
the purpose of each section designated. 
The point at which the castings are 
shaken out together with the appliances 
for doing the work are shown in F^ig. 
4. .\ description of the method piir- 

.sued and the .sequence of operations at 
one of these platforms with some minor 
modifications for the class of ca.stings 


handled at each, will serve for all four 
units. 

A battery of molding machines is 
.situated near the center of one side, 
separated from the platform by a 6 - 
foot gangway. Consider a typical job, 
an air brake cylinder for railroad cars. 
Drag.s arc rammed on six machines 
and copes on six others. The patterns 
arc mounted on stripping plates and 
when the flask is rammed the pattern 


is dropped clear of the mold. The 
drag is lifted off, rolled over and set 
on the conveyor. 

The cores for this job are made in 
iron core boxes situated on the wooden 
platform inside the conveyor belt. Col¬ 
lapsible core arbors keyed by wooden 
wedges to central pieces of heavy 2 -inch 
pipe arc employed. The cores are made 
of green sand, rammed by hand. A 
certain amount of skill is required in 
ramming these cores as the lower sur¬ 
face mu.st be hard enough to with¬ 
stand the ui)Wdrd pressure of the molten 
iron and the top must be soft enough 
so that the iron will not blow or kick 
from it. The necessary skill is ac¬ 
quired in a short time by those without 
any previous foundry experience. After 
the cores are rammed, they are lifted 
out of the core boxc.s and placed on 
horse.*;, being supported at each end by 
the cenlral pipe. 

Coming back now to the drag which 
has just been placed on the conveyor 
platf^Jti; two men lift one of the 
green-sand cores from the horses and 
set it in the drag. The pipe projecting 
from each end of the core fits into 
openings in the ends of the drag pro¬ 
vided for that purpose and automatical¬ 
ly locates the core in its proper relative 
position, assuring an equal thkkn^s of 
metal at the ends, the aides, the top 
and the bottom. The conveyor is mov¬ 
ing all the while, and after the core is 
set a cope which in the meantime has 
been rammed and lifted oft the. ma¬ 
chine, is swling over and lowered onto 
ihe drag. This sequence of Operations 
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all dw. A boy JtUHiinff «t. aM oomelete noU and drom it with by a total of 24 hydianlfe -m> 

^ 5*^ ^ ^ on ttio ilw^ % aie iltua. diinei whifeh wm bi^ ibn^nMny 

'tb^ 'pMt^ ’'^ ■' .‘ tobtidid. Fig. 4. The osya ii'lifted otf in iti owni'^iopa. ‘T^lr TUtftni jit' thimi 

rn^t'-booka^. Uitpended from a and If neceemry given anotbcr tramp ma c h met n ij^ « {n. 

monorail '^ndi^ trotf In front of on the rafls. The drag is then tamed take and release valve »<««*«■ gfvea a 
the cnpola to the pottring side of the Oder and the casting rods down the in- combined sgnecre and jolt presntie to 
^veyor, a^ envloyed to support the dined ends of the ruts. From there the sand forming the mold. On large 
ladles used « ponting the molds. Hie a man vrith a long hook pulls it away dasks, say 3 x 2 x ttet, the 
ladles at each unit have sufiident to a cooling floor where it remains plunger carrying the table wbldr sup- 
capacity to pour seven! molds at each until it is cold enough to be taken and ports the flask is forced up n gr*~rt 
trip. Thqr are pushed along while put in one of the tumbling barrels the squeezer plate three or four times 
pouring, at a speed corresponding to tfhere the eastings are cleaned. Before After each upward move, it is trapped 
the spedi of the convmror. The melt- going in the tumUing barrdt the core back qulddy, thus jolting the sand ad- 



FIQ. 8~C0JUE<MAKIN(a MACHINE WHICH DRIVES THE SAND INTO tHB CORE BOX WITH THE AID OP COMPRESSED Alft PIO. 0—THE 8IBLV18 
ON THIS CORE OVEN ARE ATTACHED TO A SPROCKET CHAIN WBQKH TRAVETaB APPROXIMATELY 20 PEBT VERTICALLY—A GAS BURNKR 
IB BtTUATBD ON THE PLOOR OP THE OVEN—ONE REVOLUTION DRIBS TUB CORES - THEY ARE PLACED ON THE SHELVES THROUGH 
ONE DOOR AND TAKEN OUT THROUGH A DOOR AT THE OPPOSITE SIDE 

ing Speed of the cupola also is regulated sand is rapped out and the collapsible jacent to the pattern plate. It is claimed 

to keep a constant supply of iron at arbor lemoved piece by piece through that this results in a more even den$i|by 

the pouring station so that the waiting the small openings in the ends of the of sand in the flask than if it had been 

line of molds does not becoij^too long, casting. simply jolted from the bottom or 

By the time the molds ium traveled After the sand has been bumped out, squeezed from the top alone, 

the re^inmg length of the conveyor ^hc cope and drag arc set on the con- Air brake cylinders and work of a 

and rounded the turn at the lower end veyor which carries them to a foint in similar character are regarded by 

the ^s^ngif are ^Id enough to shake ^ 0 ! molding machines. A suffi- foundrymcii, as fairly hasardons» re* 

out. A boy stotioned at the lower turn cient stock of flasks is maintained at quiring skilled molders and the closest 

knocks clamps off. the flasks as this point so that the latest arrivals supervision over the character and com- 

thdy. patt« have time to cool before again being position of the iron with whidi they 
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solid Midi «tt8t' QonioTm 10 a certain 
definite weight. Therefore, it is essen¬ 
tial that no disturbance occur while 
the molten metal is filling the mold. 
Cuts, blows, scabs or porous spots due 
either to wet sand or hard rammmg 
would be disastrous and are provided 
against by careful supervision of the 
sand mixing equipment and by ad¬ 
justing the intensity of the stroke de¬ 
livered by the molding machines. Once 
the machines are set to ram the sand 
to a given density, the human factor 
is eliminated and every mold is rammed 
to exactly the same pressure and com¬ 
pactness. 

Use Hydraulic Machines 

The hydraulic equipment, which was 
installed by the Morgan Engineering 
Co., Alliance, O., comprises an accumu¬ 
lator capable of withstanding a pres¬ 
sure of 12S0 pounds per square inch; 
one steam pump with three H’inch 
water pistons made by the Buffalo 
Pump Co., Buffalo; one steam pump 
with three ^-inch pistons made by 
the Worthington Pump Co., New York; 
and three electric pumps with 2>i-inch 
pistons made by the Dcming Pump Co., 
Salem, O. Twenty-four molding ma¬ 
chines derive their power from this in¬ 
stallation. The hydraulics were the 
first type of molding machines inst«illed 
and this may account in some measure 
for the partiality of the company for 
this type. Another reason may lie in 
the fact that the machines were de¬ 
signed and built by the company itself, 
in its own shops but whatever the 
reason, the fact remains that these 
hydraulic machines are highly efficient. 

The air compressor installation which 
serves the pneumatic molding machines 
at the tables where the small molds are 
made, is capable of delivering 4640 
cubic feet of air per minute. The air 
supply of course also is available in the 
cleaning room and for some special 
machines in the core room. Iron flasks 
arc used exclusively and while those 
used on two of the tables are light 
enough to be moved by hand, those 
on the other two tables are entirely 
too heavy to be handled in that manner. 

The principal difference between the 
operation of the light and heavy floors 
is in the manner of shaking out the 
molds. In the former, a man is sta¬ 
tioned near the conveyor a short dis¬ 
tance from the pouring stand and as 
the molds pass he slips the end of a 
long steel bar between the drag and 
the bott^ board. By jerking down 
sharply on the outer end of the bar 
and the ^ge of the eonveyor as 
a fukrtuff he is enabled efteetuafly to 
loosen the complete mold. A second 
mail sUtibned a little farther ibnff lifts 
the empty flask and sets it further back 
on the conveyor and with a long hook 
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he jerks the casting from the conveyor 
to the floor. The castings are stacked 
in a huge pile and allowed to cool be¬ 
fore being taken to the cleaning room. 

When the flasks are shaken out the 
sand falls through a grating similar to 
that shown in Fig. 4, onto a wide 
moving belt. A man seated by the 
railed enclosure manipulates a hose and 
sprinkles the sand as it passes by below 
him. The belt discharges into a pocket 
from which a bucket elevator, also 
shown ill the same illustration, carries 
the sand and drops it into a long 
trough which extends over the hoppers 
serving the different molding machines. 
A reciprocating type sand conveyor, the 
details of which arc shown in Fig. 6, 
is used for moving and mixing the sand. 
,lhe scrapers on the conveyor arc hung 
from hinges which enables them to 
swing freely on the back stroke, but 
a suitable stop at the back holds them 
rigid when the conveyor is moving 
ahead. The |w?iiveyors are driven by in¬ 
dividual WSstinghousc motors, the ro¬ 
tary motion being converted into re¬ 
ciprocating by a belt and counter shaft, 
and a suitable crank connection. As a 
further proof that the flasks do not 
become hot on their passage from the 
poiu-ing stand to the shaking-out floor, 
Jt is stated that the sand is only 20 
minutes in transit between the shaking 
out screen and the molding machines 
and yet no trouble is experienced from 
its being too hot. New sand is added 
at regular intervals. This is thrown 
through the screen where the flasks arc 
shaken out and thus has a chance to 
become thoroughly incorporated with 
the old sand before it finally reaches 
the molding machines. 

The castings are tumbled in a bat¬ 
tery of barrels of different sizes but 
all conforming to the general features 
of the one shown in Fig. 5. Owing to 
the bulky character of most of the ma¬ 
terial to be handled, the staves arc ex¬ 
tra strong and substantial. An inter¬ 
esting feature in connection with these 
tumbling barrels is the dust collecting 
hood which encloses each one. The body 
of the hood is formed of thin plate; 
but the door which slides up and down 
in front is made of wood fitted into 
an agle-iron frame. Each hood is pro¬ 
vided with a 6-inch opening at the top 
throughc which the dust is drawn by a 
suitable fan and system of piping lead¬ 
ing to several dust arresters while the ’ 
mill is in operation. After the castings 
arc cleaned they are removed from the 
barrels and whatever diipping if nee- 
essary is attended to in a space set 
apart for that purpose at one end of 
the foundry. They are then ready for 
shipment to one of the company’s nu¬ 
merous machine shops. 

The eore room is* situated upstairs 
in a building adjacent to and opening 
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directly into the foundry. The lower 
floor is occupied by a general store 
r^m, a locker and wash room. In adf- 
dition to the regular methods of mak¬ 
ing and drying cotes consisting of 
hand rammed coreboxes and drawer- 
type horizontal ovens, there is in oper¬ 
ation, and has been for several years, 
a vertical core oven which dries the 
cores in one revolution, and a core 
making machine made by William 
Demmler & Bros., Kewanec, IH., which 
employs compressed air to shoot the 
sand into the box and pack it there. 
This latter machine is exceedingly fast, 
being capable of making eight complete 
cores a minute and has a wide range of 
adjustment. It makes cores from 1 inch 
to 14 inches in length and will fill boxes 
requiring as much as 200 cubic inrt... 
of sand. It is provided with a sand 
elevating and feeding device which in¬ 
sures a proper quantity to suit the core 
that is being made. It is claimed that 
cores made on this machine are natural¬ 
ly vented, the theory being that the 
surplus air escaping from the core im¬ 
mediately after the box is filled leaves 
the core porous yet firm and strong. 
Cores may be made of sharp ,and, loam 
sand or green sand and any binder may 
be used wcept flour, which must be 
used sparingly. For sharp-sand cores 
the machine operates satisfactorily at 
80 or 90 pounds pressure, but loam- 
sand mixtures require from 100 to llS 
pounds preuure. 

•The cupola platform is provided with 
several tracks and the coke and iron 
is shunted by a locomotive crane in 
carload lots from the stock yard. On 
the platform the pig iron charges are 
made up on buggies which are weighed 
and afterward pushed close to the 
charging doors where the material is 
charged by hand. The scrap is charged 
through an upper door by means of a 
buggy which is lifted on an hydraulic 
hoist and tipped when it reaches the 
door. 


Under New Management 

The Northern Iron & Steel Co., Chi¬ 
cago, recently has token over the 
Beckemc^ Foundry Co., Beckemeyer, 
III., and will operate it as the Becke- 
meycr foundry branch of the Northern 
Iron & Steel Co. The plant consists 
of a gray iron foundry and pattern 
shop. 


The Eastern Fotindry Co^,. 
btirg, N, J., which recMstly 
taattfiffement, is ^prodaclng; (ilhao. 
for the market . Thomai Watti, 
wan, N. J., is president Of 
pMy, and Harry Bolt, 
the Matawan Iron St Stool Cd.vS»!^ 
charge of operating. 



Fabricating Steel Foundry Flaaki 

Ri0<lity I« Obtained by Foirmin^ Ribs on 3 Jncb Centers — Bottom HaU of Eacb 
Rib Is Made Shallow to Provide a Shoulder Upon Which the Sand 
Rests — Diversified Uses of Flasks 


G 0NCURR6NTLY with the 
develo^ent of mass pro¬ 
duction in the automotive 
industry came a trans¬ 
formation in the methods of manu¬ 
facturing the various parts' which 
comprise the complete motor car. These 
changes affected practically all processes, 
including that of producing castings. 
Foundrymen who previously had re¬ 
ceived orders involving hundreds of 
castings from a single pattern were 
compelled by the demands of automo¬ 
bile builders, to, seek equipment suited 
for the economical production of thou¬ 
sands of identical castings. 

The new requirements were met by 
adopting machine molding on a more 
extensive s^le and by employing more 
durable patterns and molding flasks. 
Cast and pressed steel came into wide¬ 
spread use and at the ^present time 
practically all of the engine castings 
and most of the other cast parts of 
automobiles are poured in metal flasks. 
Because of their lightness, rigidity and 
durability, pressed steel flasks are be¬ 
ing used for molding automobile pis¬ 
tons, flywheels, truck wheels, rear 
axle housings, tractor parts, etc. 

Among the companies which recently 
have engaged in the manufacture of 
steel flasks is the Truscon Steel Co., 
Youngstown, O. Stock from which the 
flasks are made is copper-bearing, 
open-hearth, medium blue annealed 
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plates, 60 x 100 inches. It is rolled by 
outside mills in thicknesses of ^ 

and yi inch, • Upon delivery to the 
Truscon plant the steel is piled in a 
warehouse, which is built at right 
angles to the building housing the 
pressed steel department. \\\ electrical¬ 
ly driven shear, equipped with an ad¬ 
justable stop gage on the back table, 
is built at the end of the warehouse 
nearest the pressing department. The 
plates are taken from the stock pile as 
required, and transferred to tbcf shear. 

After the cut is made the blanks are 
piled on a steel platform and taken to 
a large press in the forming depart¬ 
ment where the first operation is per¬ 
formed. This consists of stamping one 
or more ribs on 3-inch centers accord¬ 
ing to specifications. Sections 3 inches 


high are made with one rib, scctidEtt 
6 inches high with two ribs, etc. Where 
a section is built with two or more 
ribs, the latter are pressed in tile 
metal one at a time in order to avoid 
stretching the steel. The top half of 
each rib is made with a steep slope 

in order that the sand will slide tn 
position easily when the flask is placed 
in service; the bottom half fyi each 
rib is made shallow and acts as a 
shoulder, upon which the sand rests. 

To provide u place for clamping the 
cope to the drag and to permit the 

ramming of sand without interference^ 
the practice followed by the company iv 
to turn the top flange of the cope and 
the bottom flange of the drag outward 
and the ^and strips inward. Some 
users, however, desire both flanges 
turned inward. After the flanges 
have been formed the next opera¬ 
tion is to turn the corners. Be¬ 

fore this can be done, however, it is 
necessary to anneal the steel at the 
place where the bend is to be made in 
order to relieve the hardness intro¬ 
duced to the steel during the forming, 
operation. The steel is removed from, 
the flanging prcs.s placed on t|ie floor 
and the flanges heated with an oxygen- 
acetylene gas flame. The die used for 
turning the corners is of the built-up 
type and affords the stamping of any 
number of ribs of any width. Round 
flasks are formed in a similar manner 


i^i., 
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{with the bars w«Med on 
riveted on the other. OrdMl^^ 
bars are welded in place. 
iypies of flasks, particalarly. tl^se of 
\'‘jtttayy construction, m equipped with 
Wunnions, which arp formed from Z- 
, iiidi steel pipe with collared ends. A 
ring is welded in the center 
of each trunnion to form a second 
collar and the whole welded to the 
' sides of the flask. Malleable-iron 

trunnions originally were used but 
when shipments of the castings be¬ 
came difiicuit, officials endeavored to 
find a substitute. A flask was equipped 
with welded steel trunnions and after 
as the square types with the exception being loaded with two tons of steel, the 
that the built-up die strikes each half 
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section three or four limes while only 
one stroke is required to round the 
corners of the square flasks. 

After the corners are rounded the 
shells are inspected, matched, and taken, 
to assembly benches where two sections 
are clamped together to form the flask- 
In this condition they are transferred 
to the welding shop Which is housed 
in a separate building off the pressing 
department. The welding department is 
equipped with eight electric welding 
machines, these being operated in in¬ 
dividual compartments. At this stage 
111 the process of manufacture only the 
inside seams are welded. The flasks 
then are taken to the drill presses where 
four holes are drilled in the center of 
each end for the dowel brackets and 
four additional holes near the rounded 
corners for the handle and handle 
bracket. The dowels, which are made 
of malleable iron, then are drilled and 
the whole taken to the riveting depart¬ 
ment where the handles and brackets 
are attached with Ar-inch rivets driven 
hot. Gas muffle furnaces are used 
for heating the .rivets. 

The stdefe dten is. returned to the 


whole was lifted by a crane, the trun- 
nions bearing the entire weight. As. no 
deflec;tion of the trunnions or walls of 
the flask was noticed the test was carried 
further by hammering with a heavy 




Fia 11—ClttCULABTYPB FUBK. IT INCHES 
DIAMBfBR. U8BD IN HAKING AmMOBlLR 
FLYWBBRUI 

sledge. Numerous blows failed to 
break the trunnions at the weld although 
they did cause the trunnions to break 
a short'distaiKe away. Four short steel 
pipes,; 1-inch in diameter, are welded 
the corners of the flgsks equipped 
. Whh trunnions to afford easy handling. 
In, preparing these handles ^ey first, 
are heated to the desired )i^rature 
.'In, a gis-flred muffle-type Bitd. 

.11^. teken to a small |rcS, which: 

and. grooves one irad. The; 

U wefded.^ to'; w':,iid,e 

''' W' 
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flattening upon completion of^thc wOrjk. 
The final pressing of the flask to' make 
it conform to specifications removes 
any twists and leaves the sand strips 
smooth. Any dents in the sa'ud strip, 
which the press fails to remove, are 
eliminated by hammering when the 
flasks arrive at the inspection benches. 
After a rigid inspection the flasks are 
sliippcd. 

Before any actual work is begun on 
the flasks, blueprints are prepared by 
the engineering departm^t of the 'Fras-* 
con company and forwarded to the 
customer for his approval. Wh.ere an* 
order embraces flasks which are to be 
equipped with barS) the customer ttetial- 
ly furnishes wooden patterns tdigfefther, 
with templates, thesq aiding in the 
preparatkm of accurate thrBwhigs; ^ 
in a more prompt complctkMl ihe 
order. . 

Fig. 6 shows a dmflite ;tajW^:^||afk 
made from li's-hich phdte 
225 pounds. The copejis 12.ttlcihdtf 
the drag 7 indies., Fhisks ol 
were built for use in castiiqi, 
housings for automobile 
shell of the flask is drfll^. 
cast-iron bars for the 
of axles, nude. The taperetf .innk: ^l^wn 
in Fig. IJ was; made 
. dash of a tractoc. 

The flask shown Jh 1. is 19 ^il9 
mches inside the tend .strip;, 
dudes , a 4]^-iiteh dyic and a./td 

■drag. 
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pia. 14—PRBSSEn emSEL n.ATPORM8 tJ8RD IN CONJUNCTION WITH BLBCTRiCAiLY AND RAND- 
OPRRATRD LIFT TRUCKS—THE PLATFORM IS OF ONE-PIHCR GONSTRUCnON 


weighs 87 pounds. Prior to shipment 
all copes were drilled for bars, which 
were to be cast and bolted in place by 
the customer. Quarter-inch plates wprc 
used in making the flask shown in Fig. 
4 . The total weight is 195>^ pounds. 
The arrangement of the bars in the 
cope is typical of many orders re- 
r ccived by the Truscon company. Prac¬ 
tically all flasks equipped with trunnions 
have ph)c sockets instead of handles 
welded on the cope. 

The type of flask shown in Fig. 5 
is used cxten.sively by a manufacturer 
of electrical equipment. The aizc is 18 
X 18 inches, the various sections bcqig 
4 and 7 inches high. Inasmuch as the 
flasks are used for miscellaneous work 
in the foundry both flanges are turned 
inward. In addition the flasks arc pro¬ 
vided with dowel-pin brackets at both 
the lop and bottom in order that the 
flask may be built to any desired height. 
Fig. 7 shows a 19 X 28-mch flask 
with a 9-inch cope and a 3-inch drag, 
which was made for a tractor com¬ 
pany. The illustration shows the meth¬ 
od employed for attaching the bars 
to the sides of flasks intended for spe¬ 
cial jobs. The cope and drag shown 


in Fig. 3 each are 20^ inches diameter 
and 5!4 inches high. Flasks of this 
type also are u.scd extensively for mak¬ 
ing tractor castings. 

A large number of flasks similar to 
the one shown in Fig. 12 are in service 
in plants making flywheels for automo¬ 
biles. They arc 17 inches diameter and 
include a 4^2-inch cope and a 3‘inch 
drag, the whole weighing 45 pounds. 
The flask shown in fig. 8 was made 
for casting truck wheels. It is 36 
inches diameter with an 8-inch cope and 
an 8-inch drag and weighs 208 pounds. 


The circular flask illustrated in Fig. 11 
also is for making automobile fly¬ 
wheels. The square type flask, Fig. 10, 
is used for making automobile pistons. 

Securing Low-Carbon Cast 
Iron 

By H. E. Diller 

Question —Please inform me how I 
can reduce the carbon in cupola iron. It 
now averages 3.50 per cent and I would 
like to reduce it to 2.70 per cent., Could 
I do this by adding steel to the charge 
in the cupola? 

Answer .—There is no satisfactory way 
of obtaining, with regularity, low-carbon 
iron from the cupola. The addition of 
steel scrap in small quantities would not 
make a material difference as the steel 
would take up carbon from the coke in 
the cupola. 

One foundry with which the writer 
was familiar used a mixture consisting 
of onc-half 8 per cent ferrosilicon and 
the remainder steel scrap. The ferro¬ 
silicon contained about 2 per cent car¬ 
bon and the steel scrap averaged 0.40 
per cent carbon, so that |{ie average of 
the charge was about 1.20 per cent car¬ 
bon, as the mixture went into the cupola. 
When the iron came from the cupola 
the percentage of carbon varied greatly 
from one part of the heat to the other. 
The iron from the first of the heat would 
contain as high as 3 per cent carbon, 
while tow^s the last of the heat the 
carbon in Qe metal might be as low as 
1.80 oer cent. This low carbon dkl not 
greatly increase the strengft bf the 
metal as iron with 3 per ccitt bf XRtrbon 
was nearly as strong as that wHh only 
1.80 per cent carbon. 

The most practical method to obtain 
cast iron low in carbon wwld .be to 
melt it in an air furnace gild -add any 
amount of steely icrap neodssary. It 
also could be secured by adding molten 
steel to the iron from the cupola* This 
could be done by melting the steel in 
a separate furnace and adding it to the 
metal from the cupola in a ladle. By 
either of the two methods,.the amount 
of carbon could be controlled. 
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for Diesel Engine Castings 

Tke Results an Extended Series o( Experiments Point to the Fact That the 
Proper Iron Composition is the Most Important Factor 
in the Manufacture of These Prime Movers 


C ONSIDERING the fact that 
everyone who has had to do 
directly with the manufac¬ 
ture of diesel engines is con¬ 
vinced that the metallurgical side of the 
question is one of vital importance, it 
is remarkable that among the host of 
papers written on the subject of this 
type of prime movers few have made 
any attempt to deal with the casting 
problem. This paper deals only slightly 
with design and that only as it affects 
the metallurgy of the subject but con¬ 
cerns itself more fully with the items 
which are essential in the production 
of satisfactory castings. 

The growth of cast iron due to re¬ 
peated heating has been made the sub¬ 
ject of investigation by several well 
known authorities and it has been 
proved that growth is largely due to 
the influence of gases which penetrate 
the cast iron by way of cavities formed 
by large graphite flakes or loosely in¬ 
termixed crystals of the metal. It fol¬ 
lows therefpre that anything which 
favors either of these undesirable con¬ 
ditions is essentially detrimental to 
success. , 

The planes of crystallization in cast 
iron when it is passing from the molten 

Abitnet or paper pmented by F. J. Cook, Blr- 
fflloghain, before tbe Nortb-Eut Coast loatltutlon of 
Snglneen and Shlpbullden, Bolbeo lIaU« Neveastle- 
upon-Tyne, Jan. 30, 1930. 
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to the solid state, group themselves 
pcTpendiciilarly to the suif.'tcc of the 
external contour, that is to say at right 
angles to the outside surface and in 
the direction in which the heat of the 
fluid cast iron has passed outward. 
Every abrupt variation in the external 
contour of a casting, no matter how 
small, is attended with an equally marked 
sudden alteration in the arrangement of 
the crystals of the metal. A confused 
and irregular formation of crystalliza¬ 


tion occurs in the neighborhood of each 
such point of variation. The proper 
interlocking of the crystals is prevented, 
resulting in weak and open structures if 
not actual cavities. Some castings of 
this character, on account of the static 
pressure of the metal in the mold when 
casting, or some other cause, artificial 


or accidental, do not show these weak* 
nesses in any marked degree; but when 
such castings are exposed to repeated 
heatings the crystals change position and 
Jorm the same loose and confused mass* 
with the consequent weakening of the 
structure. 

The natural remedy for thf conditions 
outlined is to so design the^ casting as to 
avoid all sharp angles, ribs and sudden 
deviation of sectional outline so that 
the metal while being poured will flow 


in natural curved lines. These remarks 
apply to castings in general but the mat¬ 
ter is of primary importance^ in the de¬ 
sign of diesel engine pistons and cyUit- 
der heads. It is apparei^ that the 
pistons shown in Figs. 1, 2 and 3^ are 
not only subject to the effects of had 
crystallization, but also have the dis- 
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advantage of being subjected to high 
initial cooling strains which further in¬ 
crease the liability of cracking when 
in use. An improved design shown in 
p'ig, 4 has been quite successful in or¬ 
dinary work. A further improvement 
has been effected by designing the under 
side of the head straight as shown in 
Fig. S. This tvpe has given excellent 



FIG. G—TfitiT UAR TO DETKK>MtNK CARTING 
miPERATUBE 

results during the war in submarine 
work. It is essential that there be a good 
easy angle at the point marked A to 
avoid a too abrupt change of section. 
An angle at the bottom of the cutaway 
B is also desirable, it will prevent a 
crack from starting at that point. 

Every process in manufacture that 
facilitates closing the grain should be 
taken advantage of. Cylinder liners and 
pistons should be cast on end to get 
the benefit of the static pressure of the 
metal in the mold. Denseners have been 
used for improving the compactness of 
the piston head but their use requires 
special care or the castings will be too 
hard. 

A cast-iron piston, if too hard, has a 
tendency to split right across when first 
put to work, particularly if subjected 
to full load soon after starting. A 
tough iron is therefore most desirable. 

Detfrmining Factors 

Properties of cast iron essential to 
successful working of diesel engine 
pistons and liners are: High tensile and 
other physical traits; metal which will 
^readily take a high polish under work¬ 
ing conditions; and the ability to resist 
growth and cracking when subjected to 
the high working temperatures which 
are a feature of this class of engine. 
The factors which determine these con- 
dit^s are: Chemical compositidn; cast¬ 
ing Wmfieratttre; rate of cooling; micro- 
structurek IP-is essential that the ra^e 
of cooling be taken into account when 
considering the chemical composition of 
metal to he. employed in any casting. 
, is not too much to say that all 
the idiysfeal propertiesi^of the meul de- 
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pend on the quantity of carbon present 
and its condition. The value of the 
other elements will be in proportion to 
the effect they have on carbon and the 
compounds it forms. Professor Turner 
states (Metallurgy of Iron) that maxi¬ 
mum tensile strength is associated with 
0.47 per cent combined carbon and 
maximum transverse strength with 0.7 
per cent. The experience of the author 
of this paper, however, leads him to the 
conclusion that these figures should be 
reversed for present day practice; maxi¬ 
mum tensile strength being obtained with 
0.6 to 0.8 per cent and maximum trans¬ 
verse strength with 0.4 to 0.6 per cent, 
and with total carbon not exceeding 
325 per cent. 

Silicon is always present in varying 
proportions. The influciice it exerts on 
the condition of the tarbon present and 
consequently on the hardness and fluidity 
of the iron is marked. Since the quan¬ 
tity and condition of the carbon arc so 
important and the effect of the silicon 
on this element, so marked, it is clear 
that if a formula can be adduced that 
will show when these two elements are 
in the best proportions for a given class 
of work, a very important stage will 
have been reached. With this object in 
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and strength of the n^t Jt 
sary, however to Ga$t stdslfhfT 
hot as possible 

There are many who think it impos¬ 
sible to produce strong iron unless the 
percentage of phosphorus is-very low. 
I'o lower this element they frequently 
resort to hematites, but these, with their 
high percentage of total carbon often do 
more harm than a liberal dose of phos¬ 
phorus. When the proportion of total 
carbon and silicon correspond to the 
formula presented earlier in this paper, 
the proportion of phosphorus may be as 
high as 1 per cent, without seriously 
jeopordizing the tensile strength. With 
steam cylinders and castings of com¬ 
plicated design requiring maximum 
strength, the reduction of shrinkage and 
the additional fluidity of the metal due 
to the high phosphorus content will re¬ 
sult in sounder castings, with fewer 
initial contraction strains. Where the 
ratio of silicon and carbon is different 
from that which has been suggested the 
quantity of phosphorus becomes a vital 
factor and must then be kept as low 
as possible. 

Table No. 1 goes to show that where 
the silicon and carbon are in the desired 
ratios, the quantity of phosphorus pres¬ 


TABLE II 


Result of Annealing 


Test No. 

Tensile slrensth 
Pounds per 
square Inch 

Transvenc atmigUi 

Pounds, l-lncb square bar. 
13-lnch centers 

Impact 

Hardneas 

f As past .... 


8976 

66 

77 

X 

Annealed ... 


3584 

60 

44 

As past ... 

. 37,8r.U 

3500 

75 

84 

Anaetled ... 


30H0 

50 

39 

As cast .... 


:i7S0 

70 

SO 

Annealed ... 


3164 

oo 

97 


view the following more or less em¬ 
pirical formula is presented based on the 
amount of carbon: 

Sil 

Sc=4.26- 

3.6 

Where Sc - ratio of silicon to carbon; 
C = total carbon in percentage; Sil = 
silicon in percentage. The elements car¬ 
bon and silicon are in the best propor¬ 
tion for diesel engine pistons and liners 
and all parts requiring highest tensile 
strength when the value of Sc ^0.76 to 
0.82; and for water cooled cylinder heads 
and castings requiring maximum trans¬ 
verse strength when the value of Scsb 
0.83. 

The presence of sulphur midesi the 
molten metal thick and sluggish and pro¬ 
motes blow holes, but this element in 
fair proportions, say 0.12 per cent, adds 
considerably *to the wearing properties 


ent does not affect the quality of the 
casting. 

The second column gives particulars 
of a piston in a German made engine 
which has given reasonably good re¬ 
sults. After about six months’ running 
the pistons Qfere found to be stightly 
deformed and showed ^gns of wear; 
but they would generally be classed as 
good. The piston In the German engine 
dealt with in the third column did^^not 
last six months, k was badly worn and 
star-cracked, but certainly no( because 
the phosphorus was not low enough or 
the manganese not suffieienUy high. The 
results derived from working the next 
engine described as **Continentar were 
bad from the flrsl.. The^pistons were 
scrapped and new ones made from the 
same design. To prove the effects > of 
phosphorus these were cast wkh fhts 
element as high as 134 per cent, hut 
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iittcicH^t^n nttip to the mre: Total carbon redoced Irom 3.16 1y fractores being taken at the 

foMldts Tte low, cent to 3.02 per cent) sulphur in- figurii. Attached to the weigh^; 

OJk 'per cent. These pistons are still creased from 0.112 per cent to 0.17 per a manner as to strike the bar painiilef 

cent; silicon decreased from 1.58 to 1.30 
per Cent. 

For the guidance of founders* two 
useful workshop tests* with the class 


giving e;iccellent results. The pistons of 
the type dealt with in the sixth column 
and described as “Scotch*’ have also 
given excellent results. 

Manganese has a tendency to harden 
the metal both directly and by causing 
the carbon to remain in the combined 
form. The general properties of the 
metal, other than a tendency to chill, 
are not materially affected so long as 
the manganese is not in greater propor¬ 
tion than 0.7 per cent. If denseners are 
used on the face of the castings it is 
not advisable to have the managanesc 
over 0.4 per cent. 

The proportions of the various ele¬ 
ments found to give good results for 
diesel engine pistons and liners are: 
Total carbon, 3 to 3.2 per cent; silicon, 
1 to 1.20 per cent; phosphorus, not over 
1 per cent; manganese, not over 0.50 
per cent; sulphur, 0.12 per cent. For 
cylinder covers which do not require to 
be so hard and in which metal with 
less contraction is desired, the silicon 
can be increased to 1.50 per cent and 
the manganese to 1 per cent. The most 
advantageous amount of .steel to be 
added to the metal is about 15 per cent. 

Considering the enormous heat which 
the pistons and cylinder heads have to 
withstand it is imperative that every¬ 
thing in the nature of cooling strains 
in the castings should be eliminated 
Heat treatment of cast iron at low tem¬ 
peratures affects the physical properties 
of the metal and a prolonged treatment 
at 780 Cent, is positively dangerous. The 
results of annealing on the physical 
properties of a few out of many test 
bars is shown in Table II. 

The tensile test bars were cast 154- 
iiich diameter, turned down after an¬ 
nealing to ^-inch area in the center 


to the supporting knife edges, and at 
the center, is another knife edge. The 
face of each knife edge should he 
rounded i^-inch radius for bearing; 
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Flu. 7-SHOWING THE KK8ULT OF rOUltlNG TIIK RA.UE ((iMI'OiUriON OF IRO.N AT VAKVUSa 

TKMPiatATUHRS 


of iron suggested are: Impact test and 
casting temperature. The sections of 
diesel engine parts are very thick, par¬ 
ticularly the piston heads and it is ad¬ 
visable to test the metal under nearly 
similar conditions. 

A satisfactory test is on bars 40 
millimeters square (1.57 inches) sup- 


TABLE »I 

Result of Exposure to Coal Fire Flame 


MNa 

itivnitb 

Woundiper 

mutrelAdi 

Tnnwerae lireugUi 

Poundi. 1-Inch square bar, 
la-taKh renten 

Impact 

Hanhwaa 

■ ' 1 

[Ai liist . 


8802 

79 

S8 

. * 1 

[AnieaM 


3762 

55 

♦ « 


[As CMl' . 


3984 - 

70 

7S 

.* \ 

[ammM 


8444 

60 

no 

before. 

ttitiac. 

, transverse bars 

ported on knife edges 160 

1 

1 


werf tokt IK’htdi sqif||r6^ jQiichliied to 
'iitftH' Mi l2-ineh 


(6.3 inches) apart, and by dropping a 
vreight of 12 kilometers (26J pounds) 


ceotvs. a IfOrious na- irm a height of 30 centimeters (11.8 

tart, as shown In table lit was caused inches), increasing the height of drop 
by eaposh^ toem to At acdon of a f!|y increments of 5 centimeters (1.9 
cod frd'ifatae: ht the Indies), until the sample breaks, the 

chemleat of the same bars bdibi of drop at VhSch the bar eventual- 


surface. A result of 55 centimeters* 
(21.5 inches) is considered none too> 
high for this class of work, although, 
this is quite a severe test 
Low silicon and low carbon cast iron 
are susceptible to the effects of casting 
temperature, and some irons employed 
for such purposes are also liable tio 
liquid contraction. A handy workshop 
test for casting temperature with thla 
class of iron, consists in making bar a 
of the general dimensions shown in Fig. 

6. When cold, the bars are hre^tta 
through the line /1-B, the conditWof 
the fracture giving an indication of the. , 
temperature at which the metal was* 
poured. Passing from the correct tbm- 
perature (which is usually as Hof as^* 
can be obtained from the cupola) to ai 
low one, the following fractures will be 
observed. Perfectly solid and homo¬ 
geneous; then slight whitish center r 
then brown centers of varying sizdi.and 
depth of color, as temperature is low.*- 
ered, and then black oeoteii Wi^ the:, 
latter are always associated cav¬ 
ities, and immediately above each cayity* 
is invariably found a gas hole<r. A set 
of results showing various casting tem¬ 
peratures is shoWW in Fig^ 7. 







Anneal Malleable in Tunnel Kiln 

Castings Put in Pots Without Packing Material—^Time Irom Entrance into 
Furnace to Exit is 120 jlours^Many Pyrometer Couples De¬ 
termine Temperature Throughout the Furnace 

BY H. B. DILLBR 


JllLK innovations are con¬ 
stantly being made in the 
metal casting industry, the 
great majority of them are 
so slight that the change brought 
about by their introduction^ is not 
generally noticed. Many minor devel¬ 
opments m the course of time change 
the methods of production by easy 
stages, but there is an occasional 
radical departure from general prac¬ 
tice which is marked. 

Malleable castings bave been an¬ 
nealed on the same general 
plan almost since the begin¬ 
ning of the industry. That 
is to say they have been 
packed in pots with an oxidiz¬ 
ing scale and loaded into 
large ovens which are united 
each time to slightly above 
room temperature and again 
heated with Ihc charge. Im¬ 
provements have been made 
from time to time in the de¬ 
sign of the ovens, in the 
method of packing the pots, in 
the apparatus employed for 
charging the pots, and in the 
method for firing. However, 
the general plan of packing 
the pots in a comparatively 
cool oven, heating the charge 
to the required temperature 
and cooling in the oven to 
well below the red heat after 
the castings have been soaked 
at the maximum temperature 
for a designated length of 
time, is practiced at practically 
all malleable foundries. This 
process leaves plenty of room 
for improvement. The length of time 
required is excessive, the weight to be 
handled is about doubled by the 
packing, and a large amount of heat 
b wasted by cooling and reheating 
the oven each cycle. Experiments 
have shown that an oxidizing packing 
^s not as essential as had been 
thought and some foundries have 
adopted sand for packing, while a 
few have dispensed with all packing 
for some Classes of castings. How¬ 
ever, the length of a cycle, which* is 
usually from 6 to S days has not 
been appreciably lessened although 
experimental tests have shown that 
it is possible to aqneal a casting in 
40 hours or less and get fair results. 


Recently the tunnel kiln has been 
introduced for annealing malleable 
iron, one of these kilns having been 
installed at the plant of the Saginaw 
\1alle.iblc Iron Co., Saginaw, Mich. 
This kiln was installed by the Amcri- 
cati Dressb'i Tunnel Kilns, Inc., New 
York, utider the direction of D. A. 
Drozeski, w'ho furnished the heating 
curve for which the kiln was de¬ 
signed. While it is entirely new to 
the malleable iron industry, similar 
kilns long have been in use for firing 


porcelain and more recently for an¬ 
nealing steel. The main difference in 
the kilns used in the porcelain indus¬ 
try and^in the one in service at the 
Saginaw foundry is the heavier 
charge which must be carried in the 
malleable foundry. Otherwise the re¬ 
quirements influencing the design of 
the kilns is quite similar. 

In the operation of the kiln, cast¬ 
ings are packed into pots without 
packing material. The pots are placed 
on ca(Vs which are charged into the 
furnace through an antechamber at 
regular intervals. The cars travel 
through the kiln in an opposite direc¬ 
tion from that in which the gases of 
combustion are moving, although 

6S8 


these gases do not come in direct 
contact with the cars or their charge. 
The cars continue on through the fir¬ 
ing zone where they attain the maxi¬ 
mum temperature. They then pass 
to a portion of the kiln which is not 
heated except as to the walls and roof 
absorb heat from the hot .pots. While 
passing through this zone the charge 
i-- gradually cooled. When the fur¬ 
nace is filled, a car passes out the 
tear and every time a new one is 
charged into the kiln. This outgoing 
car first enters an antechamber 
iiii'.'ini-iMiii'r from which it is drawn after 
the door between the ante¬ 
chamber and the main portion 
of the kiln is closed to pre¬ 
vent the admission of air into 
the kiln. The charge comes 
from the kiln too hot to be 
handled, so it is placed under 
a pipe through which air is 
blown on the hot charge until 
the next car comes from the 
oven. After the charge i.s cool 
enough to handle, the pots arc 
dumped. A description of the 
construction of the kiln will 
aid in understanding the de¬ 
tailed process of annealing. A 
plan of the kiln is shown af 
the top in Fig. 1. This in¬ 
dicates the location of the 

burners on one side of the 

furnace. A duplicate set of 
burners is placed directly 
opposite to those marked. 
The cars enter at the left and 
travel in the direction in¬ 
dicated by the arrow. A cross 
section of the furnace is 

shown :n the lower left-hand cor¬ 
ner of m. 1. The combustion 
chambers A, A, are formed by hollow 
refractory tile placed against each 
other, make a duct through which 

the burned gases are carried to 
the exhaust. As the ducts are hollow 
with openings at both the lower and 
upper inside portions the gases of 
the kiln chamber enter the lower por¬ 
tion of the hollow tile, are heated by 
contact with th^ walls and so rise 
through both the front and back leg 
of the tile, passing out through the 
apertures at the top. This action,pro¬ 
duce.^ a constant circulation. of 
heated gas iti the kiln so that 

the temperature is practically the 




A KILN 
^ type for 

annealing one of the 

the of 

Saginaw Mollcablelron 

description of 
appeared n 

the Aug. 1 issue of The 

Foundky.TAiji is a rad¬ 

ical departure in the method of annealing and 
while its full advantages have not yet been deter¬ 
mined, it has been in operation long enough to shozv 
certain tendencies and indicate what advantages may 
be expected from it.^: operation. The construction and 
operation of the kiln are described in this article from 
information supplied by the Saginatv company. An 
article on the method of time study used by this com¬ 
pany mil appear in a iater issue. 



August 15, 1920 

^sanie at. the t<^ as at the bot- 
tofU pf the kiln. The - proper mix¬ 
tures of refractories for the tile at 
the difiFerent portions of the kiln have 
been determined by the Dressier com¬ 
pany through many years of expe¬ 
rience with porcelain burning kilns. 
Carborundum has b^een adopted for 
the tile at the hottest portion of the 
kiln. A layer of powdered silicious 
material is placed over the top of the 
furnace to conserve the heat. 

The one end of the combustion 
chamber is at the exhaust and the 
other end, which is closed, is at the 
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electrical equipment ^ on' the kiln a 
duplicate set is provided as insurance 
against accident or breakage.' 

A pair of fans also is used on each 
side of the kiln and at each end to 
draw air through pipes located in 
close proximity to the wheels of the 
cars which pass through the kiln. 
These pipes extend from both ends 
on each side to the middle of the kiln. 
They serve to prevent the tempera¬ 
ture of the wheels from going above 
700 degrees Fahr. Two fans draw 
the exhaiKst gases from the kiln 
through preheaters used to give the 


639 

parts of the furnace. These Bferreoift- 
netited to an Indicating iqsftmiieut by, 
four selective switches. Readings 'dre ' 
taken every hour attd marked pa 
cards. The readings from each couple 
are placed on a separate card. Fig. 
11 shows a portion of the cards on 
the rack to the right, while the indi¬ 
cating instrument is illustrated to fhe 
left above the four selective switches. 
Air volume and pressure gages may 
be seen towards the center oi the 
illustration. The pyrometer equ^'* 
meiit was installed by the Brown fn- 
stniment Co., Philadelphia. Caltbra- 




FIQ. 1—ABOVE THE PLAN OP A CONTINUOUS ANNEALING TUNNEL KILN—TO THE LETT, BELOW, A CBOSS SECTION OP THE KILN—THE CRABMl 
18 ESAtED BT TB BUBNING GASES WHICH PASS THBOUOH THE FLUES TIME TEMP8BATUBE CUBVEB ABE SHOWN BELOW. TO UStB 
BIGBIMREEBB CURVES VARY ACCORDING TO THE RATE AT WHICH THE CARS ARB CHARGED INTO IDE KILN 


end Pi the firing zone fartherest re¬ 
moved fYom the entrandRof the kiln. 
Next to • the combustion chamber 
there is a similar chamber which ex¬ 
tends to the ex,^ end of the kiln. This 
chaitiber» acts oppositely from the 
combustion * chamber, being adapted 
for carying the heat and thus 
cooling the pots more rapidly than 
they otherwise' would be cooled. A 
pair of ,fans if. l^ovid^ M both sides 
near th^: exit' end pf kiln, for 
drawing cool atr through these dpets. 
However, so far pots have cooled 
rapidly enough without the aid of the 
fans. 'Only one of each pair of fans 
would be required at a time to draw 
air through these ducts but like all 


air blast an initial heat before it en¬ 
ters the combustion chamber. An¬ 
other pair of fans blows the air for 
combustion through the buiRiers. The 
kiln has 14 burners, 7 on each side. 
These burners vaporize oil which is 
taken to the burners under 12 pounds 
pressure, but drips from the oil pipe 
and is blown by atr at a pressure of 
pound. A carbon dioxide re¬ 
corder made by the Foxboro Co., 
Poxboro, Mass,, is used to determine 
whether the mixture of oil and air 
is correct to give complete combos* 
tton without.an excess of air. 

The temperature of the oven is 
watched carefully by the aid of 44 
pyrometer couples located at different 


tion of the instrument and coupk k 
made regularly to insure correct read¬ 
ings. 

The operation of the kiln may best 
be understood by the help of illustra¬ 
tions. Fig. 3 illustrates the loading 
of the pots. Wooden trays are placed 
on a gravity roller conveyor, a base 
made of white iron is then put on the 
tray and a pot is set onthis.^ Follow¬ 
ing, a white^iron plate Is used for 
three pots instead of the %otU>m stand 
casting. This makes a complete stadc. 
The base supports have short feel as 
may be noted in the one lo the right 
of the center column, Fig. 3, while 
the plates are flat and serve to pre¬ 
vent the weiglrt of castings in the 
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rXG. 2<-BIPF0IIK THH CAStB ARE PUCEl) IN TUE Kn«N CARE 18 TAKEN TO SEE THAT NO PART OF THE CAR OR OF THE CHARGE WILL STRIKE 
THE SIDES OR HOOF OF THE FVKNACE-THE CABT IRON BOTTOM PLATE WHICH WAS EXPANDED BY THE TEMPERATURE IS BEING 

REPLACED BY STEEL 


pot from bearing on those in the pot found that a few designs of castings castings could be annealed in tiie 
beneath. have a tendency to warp when an- continuous kiln. The old ovens 

No packing is used, the castings ncaled without packing material, serve to anneal the over supply 
being put into each pot loose. One Some such castings were annealed in of castings on peak loads and can be 
of the functions of packing material is the ovens of the standard type, discontinued when the foundry is not 
to prevent warping, and it has been I-iter expcr.ments showed that a*l producing to its maximum capacity. 



fia S-^aOllB CASIINOB ABB PACKED INTO THR ANNBALINO FOfB BY BAND. WBM OlteRB ABB IBBVBUD BtlD fM AB fiir VW 
ALANO A CatAVnV ROLLBB CONVBTOR-TBB ABBOICB OF FAGKIMO XAIBKIAL LIOBIBNS IflB CBABGB 10 BB IIABHWD tSBOmS 
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FiCI. e—AIR 18 BOMBn'lMM oviK jNM 

ArTRK THET COME 

plates which cover ‘ _ tili'e car.'' 
plates are enlarged by ^e 
the kiln and care must 
determine before they are pat &r|be 
kiln that they are not too wide. <)||^f;* 
wise the car would stick white 
passed through the kilti. 
of this tendency of cast;;- 
grow under change 
the hc^tciin ^tetw^^WilVhi ,ttie;','^^i:f 
be made of xast or,:ra 

gradei'of. cast iron. ■ 

Huge Tfut^nh^gd : 

Whan the we^j^t of oho of 
loaded cars ki o^sidefed ,^e enpr- 
mpua weight whteli ouiat bo pushed 
through the kiln by the .|^drMlic nam 
win be apoTj^ated* the ehr wc^ha 
appradmatefy 3^ tens. Aft fg/u 
and bases og each , tar abMt .^ lohif 
castings are eakuteted to 
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mtftiilon bra new car into the oven. 

Can are rdh inta the antechamber 
of the kiln on a transfer ear and 
front this ear they are pushed into 
the . kiln by an hydraulic ram. This 
ram thay be noted in 'Fig. 4 which 


Fin. 11—TEMPERATUKB RBADINOS ARE 
MADE THROUGH A MULHPLE CXINTACT 
SWITCH FIGS. 13 AND 13—MICRO- 
GRAPHS TAKEN FROM THE EDGE 
OF CASTINGS. SHOWING A SUGHT 
OXIDATION AS INDICATED AT 
THE TOP OF THE ILLUSTRA¬ 
TIONS 

door into the kiln is then closed and 
the antechamber is ready to receive 
another car. The door is operated by 
a large hand wheel. One of these 
wheels may be seen on top of the 
furnace in Fig. 5 which is a view of 
the exit end.. This illustration shows 
a car being pulled from the antecham¬ 
ber' by a tractor to which it is at¬ 
tached by a wire rope. The last car 
in the kiln is pulled into the ante^ 
chamber by a windlass, operated by 
^ two workmen. This wlbd^ss may be 
' seen between the two men standing in 
the« center, of'Fig. 5. The empty 
space left by this car allows a car tb 
be shoved in at the other end of the 


the car. The front end. bf the jtraC- 
tor * is fitted ,whfl of i^iumper; sb that, 
it may push the atmS^g^car .bff the 
transit: eSr and it to the ' uh- 

loading floor to vrhkm it Is pushed 
on a track. However, before it is uh- 








Ai^st 1,9^ . 
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loaded it is allowed to stand on the 
cooling floor for 12 hours. A portion 
of this time it is directly under a pipe 
through which cooling air is blown 
on the pots. Pig. 8 shows a stack of 
pots being unloaded. The crane picks 
up one pot at a time and carries it 
over the body of a tractor, when the 
castings are shaken out. The tractor 
then takes the castings to the clean¬ 
ing and sorting room and the bases 
and plates are set on the gravity con¬ 
veyor and carried to the loading sec¬ 
tion. Being annealed without .pack¬ 
ing, there is only a |inall amount of 
cleaning necessary on a few of the 
castings which were not thoroughly 
cleaned of sand in the hard cleaning 
room. Many castings are sent to the 
customer as they come from the an¬ 
nealing kitn. 

The temperature through the kiln 
is controlled in a measure by the rate 
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portions of the furnace occupied by 
a car at different times aa it traveled 
through the kiln. The chart indicates 
that the temperature of the gases in 
the furnace as ^ey^ were pass¬ 
ing out was approximately 800 
degrees Fahr. From this temperature 
the furnace is gradually heated up 
until it reaches 1600 degrees Fahr. 
The cooling end of the furnace was 
about 800 degrees Fahr. In these two 
cycles, the pots which were charged 
into the furnace at the rate of 10 cars 
per day cooled to the same tempera¬ 
ture as those charged at the rate of 
12 cars per day, but they were held 
at the maximum temperature for a 
slightly longer time. The chart shows 
the discharge gases to be reduced to 
800 degrees Fahr., the excess heat 
being absorbed by the cold pots cn- 
leritig the kiln. Should experiments 
indicate the advisability of cooling the 


Composition and Properties of the Annealed Iron 




Heat Anab'flla 



Vest Bar Analysis 

Sample No. 

Carbon 

^lansanefle 

PhoiphoriM 

Sitliihur 

Silicon 

CahMHi 

Silicon 

1 

8.65 

0.25 



0.86 

8.10 

0.83 

2 

8.55 

0.20 



0.96 

2.25 

0.95 


8.65 

0.2H 

0.164 

.051 

0.83 

2.05 

0.80 

4 

2.00 

0.31 



0.95 

2.20 

0.96 

5 

8.50 

0.2.'') 

0.160 

.052 

0.96 

2.15 

0.88 


Phfikftl Propertln 
Samidtt No. 

1 

2 

3 

4 
6 


intlmito T^tulle Strength 
r>l,500 Ibi. per Ml. in. 

49..too Ibe. per eq. Id. 

93.000 lbs. per sq. in. 

50.400 lbs. per iq. In. 

40.400 lbs. per sq. in. 


I'er cent Klongatlon In 2** 
14.80 
10.90 
14.80 

io.su 

in..so 


at which cars are put through. It 
has been found practical to charge 
the kiln at the rate of either 10 or 12 
cars a day. Charging 12 cars a day 
a car goes through the furnace in 120 
hours or 5 days, while when the rate 
is 10 cars a day 6 days are required 
to complete the cycle. The kiln is 
operated seven days a week while the 
foundry is only producing castings on 
six days. The loaders and unloaders 
operate only six days a week but an 
excess of cars are loaded each day so 
that there is a supply for the lime the 
foundry is closed and the kiln is 
operated. Then, during Sunday, a 
number of loaded cars from the kiln 
are accumulated. To care for this 
contingency aa excess of 23 cars are 
kept Oft hand. The output of the kiln 
imy be regulated to a degree by 
changing the rate at which the cars 
are chargibd into the furnace. Indi¬ 
cations are that this rate only may 
be varied from 10 cars a day to 12 

S ra h hut a much wider varia* 

m. may te found to be practical. 
I the temperature through the fur¬ 
nace is shown hx the chart in the 
lO^r right hand comer, Fig. 1, This 
shows the temperature of the 


pots quicker, this could be done by 
drawing cool air through the cooling 
chambers at the end of the kiln, as 
previously mention»'d. Thorough tests 
were made of the metal in five differ¬ 
ent heats to determine the effect of 
the anneal. These tests were carried 
out by Prof. A. E. White, University 
of Michigan. Results of these tests 
which showed a minimum tensile 
strength of 49,300 pounds per square 
inch, and a minimum elongation of 
10.5 per cent in 2 inches are given 
in the accompanying table. The an¬ 
alyses of all five samples show them 
to have the normal composition of 
the iron produced at the Saginaw 
foundry. Micrographs were made to 
show the structure of the metal. Figs. 
9 and luf illustrating the characteris¬ 
tic structure of malleable iron com¬ 
posed of temper carbon and ferrite, 
are representative of the centers of 
all five samples. Figs. 12 and 13 
show the structure of 'the edge of 
different samples. One sample, Pig. 
12 shows at the edge a ferrite rim 
inside pi which is a ring of pearlife 
and: ferrite, and next to this is nor¬ 
mal malleable consisting of. temper 
carbon and feirite: Fig., 13 illustrates 
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the btfiictnre st the ed^rt age^ 
sample. The. skin, , .'pext r 

the black portion the 
of ft mixture of^ ferrite and peftrlite, 
while the portion behind this is made 
up of the normal structure of malle¬ 
able iron. None of tlm rings in these 
two figures averages more than 0.905 
inch m thickness. These micrographs 
indicate that the skin of the castings 
was slightly oxidized. To overcome 
this, it was decided to lute the joints 
between the pots and the covers, with 
mixture of clay and sand^ This pre¬ 
vents the slight oxidation of the skin 
which otherwise would take place 
during the anneal. 

The Saginaw company states that 
the first cost of this kiln is somewhat 
higher than the cost of the number of 
periodic furnaces which would be re¬ 
quired to anneal the amount of cast¬ 
ings annealed by the tunnel kiln. The 
length of time the kiln has been ’in 
operation is too short to determine 
the amount of saving in labor this 
method of annealing will effect over 
the periodic method. As at present 
operated three packers arc required, 
three men load the stacks on cars, 
one man lutes the pots and four 
laborers unload*the annealed castings 
;md place the empty pots, bases, 
plates and base boards on the con¬ 
veyor. These men work one shift 
six days a week, but the six heaters 
work in two shifts seven days a week 
three on a shift. The heaters put the 
cars ill and out of the kiln and one 
of them takes hourly temperature 
readings of the pyrometer couples. 
Besides this gang, part time of two 
truckers is required to carry the cast¬ 
ings to and from the kiln and to 
move the cars. A kiln foreman has 
direct charge of the operation of the 
kiln but does not supervise loading 
or unloading the cars, which duty is’ 
relegated to the labor foreman. When 
operating full with no delays, approxi¬ 
mately 60 tons of castings are an¬ 
nealed each of the seven days in a 
week. 

The advantages which the Saginaw 
company find in the tunnel kiln are 
a shorter aMealing time whieh is cut 
from, an May cycle to a ^S-day 
cycle, and a more uniform product. 
This latter is said to be. marked. 
Then, too, owing to not, uikg any 
packing material it ii tmneceiiski^ to 
cleAn M per cent of the, but 

this, percentage enn be. tflppeff to' the 
enstomer as they come from the kiln. 
Th6 ability to .anneal wiUioQt pack¬ 
ing is attribute4 ip ,ehe almost neutral 
atmbapbere in wiWi^ the pot# ; are 
kept during the. sboept This , it ac- 
cOmplistied beeapaevilie la idniost 
a. dMfdetp ipiifle 












































Approved Mediods lor Laying Out the Material and Afterward Joimnif It 
Together to Facilitate Molding and Prevent Diatortion ol the 
' Patterns While They Are in Use 


g LTHOUGH many more gears 
are. cut now than formerly, 
eiaotHiouB quantities are still 
moMi^ from patterns for 
machinery in which the hnc degree of 
accuracy required for machine tools, 
electric cranes, automobiles, and so on 
is not essential. For all ordinary pur¬ 
poses, the cost of cut gears is pro¬ 
hibitive, and besides they are not 
necessary. 

A higher standard of excellence is 
demanded and obtained in wood pat¬ 
terns than formerly. Sometimes teeth 
are shaped with fly cutters, and 


BY JOSEPH HORNER 

molded on machines. They are drawn 
through stripping plates and the cast¬ 
ings come out without taper on the 
teeth, Wheel-molding machines using 
a segmental tooth block, and a divid¬ 
ing arrangement for pitching, also pro¬ 
duce very accurate castings. Wheels 
are produced by either method as good 
for service as indifferently cut gears. 
It is also well to remember that the 
hard skin on cast teeth is favorable to 
their durability, 

Spur gear patterns include a large 
number of different types, ranging 
from small pinions without arms; to 


Fig. 1 illustrates a small, solid pinioOv 
pattern at a delinite stage of its coil;*', 
stniction; Fig; 2 shows one method or . 
building-up a larger pattern. The altenw-* 
tive to Fig. 2 is to use segments, strictly, 
sectors, extending to the center, the 
building-up of which is shown in 
3, with the grain disposed radially, so 
that no unequal diametral shrinkage is 
liable to occur. In Fig. 2 it is arranged 
tangentially, in which case the pattern 
may conceivably shrink in its diameter, 
and would do so if the diameter were 
large, and the segments wide. The grain 
is tangential in Fig. 2, but the swedpa' 



FIO. 1—BMALli PINIONS ABE CITT OUT OF TUB 80UD NCI. S-ONB MBTHOD OP BUILDING UP A LABGBB 81ZI HO. S---AIJlllllATrrB 

METHOD TO THAT SHOWN IN PIG. I 


pitched mechanically; but apart from 
this practice which only covers a small 
proportion of the pattern gears made, 
the industry generally has been raised 
to a higher plane. Firms who have 
had little or no experience m| the con¬ 
struction of gears should place them 
with those who make pattern gears a 
specialty. Those who construct their 
own patterns regularly understand 
hotr to/aecure permanence of form, 
and to proportion and shape teeth to 
meet preaentHlay re<tuircme&t8. De¬ 
velopment hi the praclfee of cutting 
teeth' t»|s haA an iafluence in. hnprov- 
ing; pattern , gear staudasda,' If this 
were* not- so, more cut ^rs would 
be nMoyed than at pietent. The 
practice of: machine-molding also has 
had Mnence on gear i^ern iiukhig 
Gears of torgs;. ^mioiis trc' 


large wheels having arms; the number, 
and shapes of which vary both accord¬ 
ing to design and with the sizes of 
wheels. 

Except for some very small pinions, 
measuring, say not more than 5 or 6 
inches across, no pattern gears are cut in 
solid stuff. When below those (]|smters, 
they can be so cut, using a uock of 
thoroughly seasoned pine, or mahogany, 
with the grain running longitudinally, 
that is, in the direction of the teeth. 
Anything larger must be built-up to 
prevent shrinkage or swelling of the 
grain fr<m interfering with the shape 
and dinrnsions of the pattern. In no 
ease ahoald segmental pieces he pripared 
Very thick or very long, since that would 
in a measure ddeat the object desired. 
^Several examples of good practice are 
aho^ in the aoeOippmiylftg illuviations. 


are both narrow and short, so tfttt no 
perceptible diametral shrinkage can 
occur. Fig. 2 is preferable to Fig. 3, 
when pinion patterns exceed 7 ot 
inches in diameter, and this arrangement 
of sweeps is adopted in all g^rs up to 
the largest, but the number of sweeps 
is, of course, increased with diameters. 
The thickness of scgiUents should not 
exceed about ^-inch in the sinaUer 
gears, and H or 9f-inch in the largest 
With increase in number, the risk of 
distortion consequent on shrinkage is les¬ 
sened. A large number of sweeps is 
mutually coercive, and binding. With 
small numbers of tfaidc pfbees, local 
shrinkage and dwtortl^ will occur in 
course of service. 

Sweeoed-work is built up in diftVttit 
ways. The sweeps are sawn front board 
with the band saw. using a templet'sw^ 

-4 ^ 
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PIG. 4—TUB riBBT COURSE OF SEGMENTS IS CLUED ON PAPER STRIPS FIG. 5—METHOD OF 
KITTING AND UYIN(S OUT TUB ROrCU TOOTH BUICKS FIG. fi- TEMPLET ON 
WHICH TO LOCATE CURVE CENTERS 


to mark them from. Thc 3 ^ are marked 
adjacent as closely as possible, to 
economize on lumber. Where a pony 
planer is available, it is good practice 
to bring the boards to the same thickness 
before sawing. They will bo all of 
equal thickness, and the entire wheel can 
be built up before placing it in the lathe. 
Some slight correction with the trying 
plane will suffice on each course. The 
first course of sweeps is glued on paper 
strips shown in Fig. 4, When the glue 
has dried, the paper holds the entire job 
on the face plate. For added security, a 
screw may be put into each sweep from 
behind the plate, but only as a stand¬ 
by in the heavier patterns. It is not 
necessary to use anything but glue to 
secure the courses of segments to each 
other; but in order to avoid the delay 
while the glue is drying, it is usual either 
to drive wooden pegs, or wire nails 
in each course. 

In all cases, with the single exception 
of very small pinions, typified in Fig. 1, 
the wheel body, or wheel rim is prepared 
Independently of the teeth. These are 
attached to the rim after it has been 
turned. In Fig. 1, the teeth are cut in 
the solid wood. Wheel rims are turned 
either parallel, or preferably with a 
slight taper, and the teeth prepared 
separately, or the blocks from which they 
are to be cut when in place, arc then 
attached. The amount of taper given 
is only that which would be indicated 
by a tight and an easy fit of the calipers 
on top and bottom; or by the contact 
of a set-square at the top, and just .see¬ 
ing the light through at the bdttom. 
In small patterns, it can be measured 
with caliper.s; in large wheels a straight¬ 
edge is laid across the front face, and 


in fitting and cutting the teeth. The 
choice depends chiefly on the degree 
of accuracy and permanence of form 
desired in the pattern. Teeth are cut 
solidly with the body in small pionions. 
They arc glued on the body and there 
worked finni cubical blocks with chisels, 
gouges, and planes. They are worked 
with fly cutters, and pitched mechanically. 
They are worked away from the rim, 
and glued on afterwards. They are at¬ 
tached to the rim with dovetails, and 
afterward worked away from the rim 
with planes, and returned to their cor¬ 
rect positions by the dovetail fittings. 

Fig. 1 illustrates the cutting of teeth 
on the body block—the grain running 
axially. The block is turned to the out¬ 
side diameter of the teeth, and the teeth 
pitched and marked out according to the 
standard system. This is done first on 
one face, and then one or two tooth cen¬ 
ters arc drawn across, carried over per¬ 
pendicularly, and the teeth marked sini- 
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ilarly on the other face. Concentric 
circles are struck on which the centers 
of the tooth curves are set. They may 
both fall within the diameter of the 
block, or one for the roots will come 
without in small pinions. A templet, 
.shown dotted, is then used to set the 
compass point on. After having been 
marked, wcdge*shaped pieces are sawn 
out between the teeth, leaving them to 
be worked with the hand tools or with 
a fly cutter. 

Teeth arc worked in place with 
chisels, gouges and planes, not only 
when small pinions are cut in solid stuff, 
but also ill large gears. The blocks for 
the teeth are glued on the rim with al¬ 
lowance for turning the tops and the 
ends. When they have been turned, the 
pitch lines, and lines of centers are 
struck on one face, the centers pitched 
and squared over as in Fig. 1, and the 
teeth marked on both faces. Though 
this may seem an undesirable method, 
using gouge, chisel and plane, it is ac¬ 
curate in the hands of an experienced 
man. A thin straightedge, narrow 
enough to go between the teeth is used, 
its edge being rubbed with chalk or 
with red lead to check the work 
of the gouge and chisel, since a rebate 
plane can only be used for the upper 
portions of the tooth faces. The teeth 
are sandpaiiercd carefully, using a rub¬ 
ber planed on. one side to the concave 
curvature of the tooth flanks, of 
cycloidal design, and flat on the other 
side for the convex curves. The ad¬ 
vantage of the method is, that the teeth 
are permanently fixed when glued, and 
being afterward nailed, they cannot 
readily be shifted. 

The rough blocks are fitted either as 
in Fig. 5 or Fig. 7, the latter, showing 
filling-in pieces to afford support to 
the blocks while they arc being turned. 
The pieces arc not necessary if the turn¬ 
ing of the tooth ends is done carefully, 
with light cuts, especially if the leaving 
sides of the teeth are chamfered with a 
chisel before commencing. 

Teeth arc worked separately and set 
on the rim by center lines. They can 
be shaped accurately and more readidly 

er 



Fig: 6. 


a set-square is used against it. 7 --bbinfobcing blocks are Pi^pBD between The teeth while tubniKO 

Many different methods are adopted na 8—UBINO iWE SQUARE to verify the position of the teeth. 
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with planes, than they can be cut with 
gquge and chisel, after the blocks have 
been affixed permanently to the rim. 
The object to the method lies in the 
difficulty of setting them on the rim to 
correct pitch, and square across. 

The teeth are worked in a templet 
block several inches longer than the 



FIG. 9—THE CALIPERB ARE USED TO TEST 
THE PITCU 
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nail them to the rim until the glue by 
which they are attached has dried, and 
before this sets, the caliper and square 
are brought into use, one to test the 
pitch, the other, the setting of the teeth 
square across the rim. The employ¬ 
ment of the square is shown in Fig. 
8. One edge is laid against a straight¬ 
edge held across one face of the wheel 
rim, the other edge checks the side of 
the tooth. Fig. 9 shows the calipers 
testing the pitch. The pattern is left 
on the face plate on which it has been 
turned, while the teeth are being nailed 
and tested, and screwed on a wooden 
mandrel fastened down on the bench. 
This is better than attempting to hold 
the pattern body in a vise. It is held 
on the mandrel and can be turned round 
freely with no risk of squeezing the 
body, or of shifting the teeth. 

Patterns that are delivered by hand 
must always have some draft, those 
which are drawn through stripping 
plates need not have any. A little taper 
on the rim is helpful, but taper in teeth 
is so objectionable that it is always kept 
ns small as possible. It should not ex¬ 
ceed the difference made by taking two 
or three of the finest shavings off one 
end more than off the other, the differ¬ 
ence between a tight and easy fit when 
checked by the calipers. 

Teeth are attached to their rims with 
dovetails when it is desired to secure the 
advantage of shaping the teeth with 
planes, without the risks of inaccurate 


teeth, made of some hard wood, and 
notched to receive the blocks. These are 
prepared in strips, planed on one face to 
bed in the bottom of the recess cut in 
the block, and sawn off and squared to 
neat lengths with the chisel or the mitre 
cutter to fit in the templet block when 
driven in lightly with the hammer. They 
are then shaped with a round plane and 
a rebate plane by the guidance afforded 
by the contour of the block. A center 
line is scribed along the top of the 
tooth from a line on the block, and the 
tooth is knocked out with a pin thrust 
through a hole provided for the pur¬ 
pose in the back of the block. With the 
observance of ordinary care ^ivoid tak¬ 
ing shavings off the tcmp]eff>lock, the 
teeth should cOme out all alike. To set 
them correctly on the rim, a center line 
is squared down over the ends of each 
tooth from the longitudinal center al¬ 
ready marked from the block. These 
lines are set against center lines pitched 
round the rim with spring dividers, or 
with a dividing apparatus when such is 
available. Alternatively, teeth, may be 
set by their edges instead of by centers. 

Although the teeth cannot be set with 
perfect accuracy by lines, yet approxi¬ 
mate accuracy can be secured by sub¬ 
sequent checks. No attempt is made to 



FIG. 10- THE DOVE TAIL BI.0CK8 ARE LEFT A 
LITTLE LONG TO A1J;0W FOR VARIATION 
IN THE DRIVING FIT 

setting by center lines on the teeth and 
the rim. The sequence of operations is 
as-follows: ^ . 

The rim haviil|^ been turned, is pitched 
round, and the center lines squared 
acro.ss. A templet dovetail is made, 
having a center line by which it is set 
on these pitch lines, and the edges are 
* marked therefrom. Shallow dovetails 



FIG. 11-THE imTH BLOCKS ARE GLUED ON TO 
THE DOVETAlLfl 


are cut by these lines with a fine saw, 
to a depth of about Jy'lO-inch, the depth 
having been set by lines struck round in 
the lathe on both faces of the rim. Then 
the depth is removed to these lines 
with a chisel and narrow rebate plane. 
The strips which are to form the dove¬ 
tails are next fitted in by planing, their 
lengths are an inch or so more than 
width of the rim, Fig. 10, in order to 
allow for variations in driving fits. When 
driven home with light hammer taps 
the ends are sawn off to about ^-inch 
longer than the width of the rim and 
the outer faces are turned flush with 
the periphery of the rim. 

The blocks for the teeth are now sawn 
off from long strips of a cross section 
large enough to cut the teeth from, and^ 
about %-\nch longer than the width of 
the rim. They are hollowed with a plane 
to fit the rim, and glued on the dove¬ 
tails, Fig. 11, using only a small quantity 
of glue, so that no excess shall work 
out beyond the width of the dovetails 
and get on the rim. After the glue has 
hardened, the dovetails are knocked out, 
carrying the teeth with them, and two or 
three small nails are driven through th$r 
backs of the dovetails into the teeth as 
a measure of security. They are then 
returned into their places. It is well 
now to mark them consecutively, 1, 2, 
3, etc. The teeth are then turned. This 
can be done safely with light cuts, using 
a sharp gouge, and fini.shing with a keen 
scraping chisel. The precaution may be 
taken of chamfering the leaving edges 
of the tooth blocks with a chisel, to 
prevent risk of splitting out the edges, 
though with care, this is nolinecessary. 

As the teeth have* to be marked in 
place, the pitch lines and any lines of 
centers required for tooth radii are 
struck round on the turned ends of the 
teeth. To have the^e exactly alike on 
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both ends, as weft as for convenience of 
turning the ends, it is usual to rechuck 
a pattern rather. than face the rear 
cuds of the teeth at the same chucking 
as the front. The pitching of the teeth 
is done round on one side first. It is 
.convenient to divide round into multiples 
/of the pitch first. Croups of four, six, 
-/ight. etc., may be thus divided, to be 
subdivided for the seimrate teeth. It is 
'necessary to square a few pitches across, 
;prefcrably at the multiple divisions, from 
•which to start the pitching on the op- 
;posiie side. A try square is hardly ac- 
cnralc enough for this because its stock 
has to lay round the curve of the wheel 
rim. A better method i> to use a set 
square worked from a straight edge held 
across th^ face of the rim. Or to lay 


the face on a true drawing board, and 
set the square up from that, turning the 
square also round from right to left, 
to correct any possible error. Or to use 
the geometrical method of raising a 
perpendicular from a base line, setting 
ihfi compass legs in center points on a 
circular line slightly within the edge of 
the rim. 

From the pitch points the tooth thick¬ 
nesses are pitched to right and left 
on the pitch line. When the centers for 
,.the tooth curves happen to come between 
the teeth, a templet can be used on 
which to locate them a.s in Fig. 6. It is 
of wood, fitting the curve of the tooth 
points,' anb having a tongue of ^zinc 
inserted, on which *the center is located 
for the divider point. 

After the teeth have been marked they 
are removed by knocking out the dove¬ 
tails and having first set in both ends 
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of the teeth carefully to the lines, they 
are roughed with chisels and gouges, 
and finished with planes. These ends arc 
rubbed with red lead, the disappearance 
of which indicates when the teeth have 
been planed to the lines. They are then 
sand papered with a rubber, and returned 
to their places, in which they are glued 
permanently. If care is exercised at 
each stage, this is the most accurate 
method of constructing pattern gears, 
apart from the employment of mechaiii- 
ral aids. 

There is one other modification in the 
fitting of tooth blocks which is adopted 
when the teeth are shaped with fly- 
cutters, one which provides for cutting 
radii in the roots. The tooth blocks are 
made wide enough to include the radius 


or fillet. Instead of fitting the teeth 
singly, as described, they are generally 
fitted in blocks wide enough to include 
three or four teeth. To avoid the keen 
feather edge where the radius merges 
in the rim, the rim is often turned under 
size by from H to fi-iuch leaving a 
thickness at the roots of ^ or 3/16-inch. 
The bc!^ pattern gears are made in thi.s 
way and there is no risk of feather 
edges curling up after frequent molding. 

Until recent years practically all pat¬ 
tern gears were made whh double 
curved, cycloidal teeth, as in Figs. 1, 2 
and 5 and struck by means of one 
standard generating circle by which in¬ 
terchangeable meshing of all gears of the 
same pitch is ensured. During recent 
yearn the involute single curve has 
been adopted extensively. The double- 
curved teeth are not likely to become 
obsolete, since in the opinion of many 
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they possess advatitages over the others 
for severe duty and smooth running. As 
the majority of existing cast gears have 
been after this style, it is obvious that 
the calls for renewals must be met. The 
growth of the involute form, favored by 
the practice of cutting, tends to displace 
the cycloidal teeth in a considerable pro¬ 
portion of new designs of machinery. 

Unfortunately, there is no commonly- 
accepted standard for either type of 
tooth either in respect of curvatnrea, or 
of lengths. The older proportions both 
for cycloidal, and involute teeth arc 
generally abandoned for shorter teeth. 
With regard to curves, in those for 
cycloidal teeth, base pinions with radial 
flanks may have cither IS or 1 teeth, 
the diameter of the standard generating 
circle being equal to the radius of the 
base pinion. In the involutes, the pres¬ 
sure angle, Fig. 12, may range between 
degrees and 22 degrees. Here the 
curves are generated from the base 
circle, the tangent to which is the line 
of pressure. Fig. 12, and not as in the 
cycloids, from the pitch circle. Fig. 13 
shows the method of marking the curve. 

Organize Steel Casting 
Company 

New York interests controlling the 
American Chain Co. have organized 
the Reading Steel Casting Co., with 
an authorized capital of $2,500,000 of 
preferred stock and 25,000 common 
shares of no par value, under the 
laws of New York state, and the lat¬ 
ter company has purchased the busi¬ 
ness and assets of the Reading Steel 
Casting Co., Reading, Pa. The of¬ 
ficers of the new company are: Chair¬ 
man, W. D. Lasher; president, J. 
Turner Moore: treasurer, E. L. King; 
secretary, M. G. Moore. The five of¬ 
ficers, together with W. F. Wheeler, 
comprise the board of directors. The 
executive headquarters of the new 
company will be located in the Grand 
Central Terminal building. New York, 
where the American Chain Co. has its 
headquarters. 

Gonzolidated Intereete to 
Build Foundry 

To insure a supply of castings for 
their own use, as well as to take busi¬ 
ness for other consumers three cor¬ 
porations at Rockford, III., have 
fonned the Forest City Foundry Co., 
with capital stock of $50,000 and will 
erect a foundry. The concerns 
e.sted in the new foundry are the .Me* 
chanics Machine Co., the Natbnal 
Lock Co. and the Rockford Lathe % 
Drill Co. Stock is also hdd Iqr a 
number of individuals. 
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Pointers on Casting Monel Met^ 

Pliyaical CIiaracterMtie* of Thit AUoy Relate It to Steel m the Foundry Opera* 
tiona Hiigfli Meltintf Point Togetker witk Large Skrink* 
age Make tke Metal Difficult to Gaat 
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OKEL metal was successfully 
cast in 1906, when the pro¬ 
pellers of the U. S. S. 
Dakota were poured This 
was practically the first commercial 
use of the natural alloy smelted from 
the distinctive ore deposits of the 
Sudbury district, Ontario, Canada. 
Since then monel metal castings have 
been produced in a few foundries but 
today there is quite a lack of authen¬ 
tic information among foomdries con¬ 
cerning itiie requirements for casting 
it successfully. The physical and ther¬ 
mal characteristics of the metal and 
their effects upon casting procedure 
are not generally appreciated. Too 
often there is a popular misconception 
that the metal resembles in character¬ 
istics the ordinary commercial alloys 
such as the brasses, bronzes, bearing 
metals or perhaps an^ alloy of the 
nickel silver class. However, monel 
metal is a decidedly individual and 
distinctive metal with quite special 
characteristics. It resembles the syn*- 
thetic alloys in that it is noncorroding 
but In its other properties and found¬ 
ing characteristics it resembles steel. 

High Temperature Neceswy 

The average composition of the 
metal is, nickel, 67 per cent; copper, 
28 per cent, and other elements, chiefly 
iron, manganese, silicon and carbon, 
5 per cent. The high percentage of 
nickel contained gives it a high melt¬ 
ing point. In fact, only two other 
nietala-*-nickel and steel—commercially 
cast must be subjected to so high a 


monel metal. It is failure to follow 
high temperature metal founding prac¬ 
tice which has been the chief cause 
of most of the difiiculties experienced 
in securing good castings by those 
not sufficiently familiar with the pecu¬ 
liarities of the metai. Much less 
trouble would be encountered if the 
fact was appreciated that the foundry 
requirements for casting monel metal 
more nearly resemble those for steel, 
and are quite radically different from 
those affecting the casting of brass. 

Results of Tests 

The strength of monel metal may 
be judged from the following results 
which are the • average of 172 heats 
tested for "the Isthmian canal com¬ 
mission. 

Yield point .H7,083 Ibi. per 0 (|. In 

Tonslle strensth .72,281 lbs. per sq ^n. 

Elongntlou In 2 In.34 per cent 

Redurtlon of ares...32 per cent 

The other physical properties of 
monel metal are as follows: 

Mettlns point .C. (2480* F.) 

Spedfle gravity (east).8.87 

Weight per ru. In. (cast).0.318 llw. 

Weight per ru In, (rolled).0.323 Ibi. 

Coelllelent of expansion, 

(20* C.--100* C.).0,00001375 per C. 

Uectrica) reslsthrlly, 250 obmi per mll-foot. 

(TMnp. coefficient) .0.0011 per T F. 

Electrical condiletlrlty.. 4% (eopper 100%) 

Heat condiwtlvny .1/15 that of eopper 

Rhrfnkage .^ In. per foot 

Hardness east material.20-23 (Shore Bcleroicope) 

Modulus or elasticity.22.000,000-23,000,000 

A temperature in the neighborhood 
of 1550 degrees Cent., 2B20 'degrees 
Fahr, is essential for pouring monel 
metal. The metal must be subjected 
to such a heat in the furnace for some 
time, because its heat conductivity is 


what special conatruction can also! 
be satisfactorily employed. It should, 
be fired with odl and operated under 
natural draft The floor of the rever- ; 
beratory furnace first should be oov*' 
ered with a layer of charcoal without 
flux, before the metal in the form of 
ingots is charged. A blanket of slag^ 
to prevent excessive oxidation of the 
metal, should cover the moken metal 
until shortly before tapping, when it 
should be partially skimmed. 

Though only the electric and oil 
types of furnaces are here recom* 
mended for melting monel metal, it fa 
not meant that a crucible furnace 
cannot be f^uccessfully employed. One 
of the foundries which has been cast¬ 
ing monel metal successfully for a 
number of years uses crucible fur*- 
naces operated on fuel oil. This par¬ 
ticular foundry favors the crucible fur** 
nace, but its successful use has only 
been attained by discovering means 
of overcoming difficulties which are 
not present when employing either ol 
the other two types of furnaces for 
melting monel metal. 

Tapping monel metal should neveff' 
be attempted until the charge 
been thoroughly melted and brought 
up to a temperature of about 155(k 
degrees Cent. Before drawing off the 
molten metal, the blanket of proteciTr 
ing slag should be partially remdved* 
During the pour magnesium should be 
employed as a deoxidizing agent, but ' 
otherwise no special agents dhould be 
used. Pouring should be accom¬ 
plished as expeditiously as possible. 



heat'for casting. This is shown in the 
following table: 

Tenperttun 


MMsi mipR* 

Bisw, JIM .^70 856 

Bnn, . 1780 870 

Uff snOt . 1795 080 

Ifiii, H M lillMr. 1690 820 

YqUoi?-M . 1645 895 

Bfum. LliOld . 1786 846 

8S X 


?♦A?:*.'?’ J 


*^ ^ *•**>* ■ 


pont liteM, pit eppottalwM whh" 


low; about 1/15 that of copper. 

Obviously, these heat requirements 
are too severe to permit the use of 
the customary brass melting furnace. 
A type of furnace adaptable to melt¬ 
ing high temperature metals is neces¬ 
sary, such as an oil-burnin# fnrnacc 
of the reverberatory type or an elec¬ 
tric furnace. Crucible, furnaces have 
been used successfully, but this type 
H not to be recommended. The elec- 
trio furnace has proved the niost ad- 
Vant^eous, as a rule. The metal can 
brg tirotl||ht to heat rapidly in H and 
i^intained, at the. required teqipera-' 
t^re. Thoroughly heated ui such a 
. Ihe, metal flpwu well evlh for 
ca'atinka* 

A reverberatory furnace of a some- 


Refractory Molding Sas^d 

Clay-lined ladtes of the ordinary 
type are suitable for holding the molt¬ 
en metal. An iron stirring rod may 
be safely used, if care is exerdsed 
to prevent longer contact between the 
iron rod and molten monel metal 
than is necessary. Monel metal has 
a strong affinity for iron, therefore 
extended opportunity should mot bt 
presented for the hot metal to take 
up iron from the stirring rod. Thoug]l> 
a small addition to the natural ird 9 
content of monel metal yiay be no 
special objection, care mu$t be/fakexr 
to see that thft does not become ex^ 
cessive. . . ; 

An Important eontrfliutofy lai^toe 
in the production of sound motiel- 
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UONEL MfSTAL’S RKBISTANCE TO CORROaiON MAKES IT ADAPTABLE FOR TURBINE CASTINUS 


metal castings is the quality and char- siblc. The principal molding difliciiltits 
acter of wlding sand employed. The ure those pertaining to suitable vent¬ 
facing sand should be mixed with a ing and gating. Risers should be 
generous proportion of sea coal. For plentifully employed and large vents 
fine work, an Albany, or brass mold- provided. Unless suitable vents arc 
ing sand is recommended. For larger furnished the metal will not lie close 
casting.s the fine, strong and extra to the sand, and porous castings will 
strong Lumberton sands, mixed with result. Generous fillets, also, should 
silica sand and sea coat, generally be provided, 
prove the most satisfactory. Cores . 

Skin drying of molds for moiiol- question of suitable cores for 

metal castings is a safeguard almost castings is also a mat- 

always advisable. This is particuKarly considerable moment. That 

true in the case of all lieavy castings, cores must be unusually strong 

As a rule, facing mixtures should refractory to withstand success- 

contain little or no Hour. hacli thermal strains developed by 

foundry customarily has its own favor- nietal is quite obvious, yet 

ite formulas for facing mixturos. A ^hey must break free, and clear readily, 
mixture which has proved satisfactory Beach sand, rather than bank saml, 
in steel founding and which promises containing not more than a small per- 
to be equally effective in monel nietal ceiitage of binder, mixed witli a high 
work, despite the use of a small per- grade core oil is quite generally em- 
centage of flour, is as follows: Old ployed for making the cores for monel 
molding sand, 52 per cent; new mold- metal castings. Core mixtures which 
ing sand, 26 per cent; sharp silica 
sand, 10 per 

per the 

pattern the 

dry 

carefully hand polished. 

surfaces the then be 

water the 

after a has been 

The unusually 

drying the rc- 

matter 

the range the molten 

be driven from the far pos- 
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have proved satisfactory for steel 
castings, have also been used with ex¬ 
cellent results. However, beach sand 
and core oil is quite generally to be 
recommended for smaH cores. A suit¬ 
able and typical mixture is made by 
intimately mixang beach sand with 
from 1]4 to 2j^ per cent by weight 
of boiled linseed, or high grade core 
oil. Cores made from such a mixture 
may be found at times not to be suffi¬ 
ciently hard for large cores, despite 
thorough baking. It is then necessary 
to add a certain proportion of ground 
fireclay to increase the core hardness. 
A special core mixture said to be 
satisfactory for large monel-metal 
cores is composed of silica sand, 80 
per cent; ground fireclay, 10 to 15 
per cent; flour 4 to 8 per cent, and 
boiled linseed, or high grade core oil, 

I to 2 per cent. When strains are 
liable to occur flour ishould not be 
used in the core .sand mix'ture owing 
to the ease with which a core free 
from flour releases. Other suitable 
core mixtures for larger monel metal 
castings are: 

Silica sand mixed with 10 per cent 
ground fireclay and tempered with a 
S per cent solution of molasses water. 

Silica sand mixed with a small pro¬ 
portion of boiled linseed, or high grade 
core oil and the core 'treated with a 
silica wash. 

Equal parts of silica sand and silica 
flour tempered with molasses -water. 

Molds for monel-nictal castings have 
heretofore been chiefly bench made, 
but excellent results have also been 
secured with the use of molding ma¬ 
chines. In fact, machine molding 
would appear to be as practical for 
moiicl metal as it has proved to be 
for steel castings. 

The principal requirements for suc¬ 
cessful and economical inolding are 
the accurate mounting of patterns and 
uniform and careful ramming. The 
pattern should be firmly and accur¬ 
ately mounted on the molding board. 
In the case of machine molding it is 
generally advantageous to mold the 
drag on a roll-over machine and make 
the cope a stripping plate. The 
ramming should be performed mechan¬ 
ically by the jar, or jolt, method and 


A VAuanr er castinqb abi made vrom mwel HtrAL-BTBiNam ab well as bibibtangb to corrosion is bb^oep 
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aU possible medianicsl aids should be 
etnplor^ for handling the flaskp as 
it ts imperative that it be disturbed as 
little as possible. 

If the crucible furnace is dtsre* 
garded, the reverberatory air furnace 
is quite generally employed for heats 
in which only a few Jiundred pounds 
of monel metal are melted, but the 
wisdom of such practice is open to 
question. For larger heats, a tilting 
electric furnace proves the more 
economical, as well as considerably 
more convenient. As such a furnace 
can be used for small heats, if its 
initial and operating costs are not too 
high, it usually proves the more 
economical in the long run for all 
monel-metal founding. 

An advantage of the electric furnace 
is that the melting of the metal can 
be accomplished rapidly, on account of 
the intense temperatures that are de¬ 
veloped. The ease with which the 
required temperature can be main¬ 
tained in the electric furnace is par¬ 
ticularly advantageous, for unless the 
consistency of the molten metal is 
correct for free flowing, and is so 
maintained throughout the heat, un¬ 
satisfactory castings .and excessive 
scrap are almos't certain to result. 
Maintaining the proper molten metal 
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a wide variety of patterns from the 
simple to the complex. Ship pro* 
pellers, pump linings and fltttogs, 
water wheels, turbine casthigs and a 
variety of castings rangdng to the 
heads for golf clubs are made from 
monel metal. 

These examples of monel-metal 
castings are presented merely as in¬ 
dications of the wide and growing de¬ 
mand for castings of this distinctive 
metal. Monel metal has established 
itself as important for many industrial 
purposes and every up-to-date foundry 
should be familiar with its character¬ 
istics and the approved processes to 
be followed in casting it. 

The warning to be wary of the scrap 
added to the charge when charging the 
furnace, will prove valuable to the 
foundry contemplating working wiitli 


defective casting loss, which 
wise is certain t6 be high is 
kept down within readable limits.- 

Cast-Iron Blocks ConMtxrt' 

■ 

Cupola Lining ^ 

With a heavy tonnage of to 

melt it is found economical 
the cupola mechanically instead "cl'by 
hand. Where pieces of scrap olid' pig 
iron are thrown in the cupola by hand, 
one piece at a time, the charge tSc 
built up regularly and little damage, 
is done to the wall around the charg¬ 
ing doors. However, by the mechan¬ 
ical method cars of metal usually ate 
brought to the doors of the cupola 
and then tilted by a esane or a 
hydraulic ram so that the metal slides 
from the car into the furnace. This 


monel metal for the first time, if it is 
heeded. A considerable amount of 
the scrap metal oflFered on the market 
is not pure monel metal, but some 
inferior synthetic alloy, or monel 
metal which has been doctored to 
such an extent as to lose much of its 



valuable characteristics. Good shear 
scrap can be used with some assur¬ 
ance of satisfactory results, but floor 
scrap is much more dangerous. It is 


THE BLOCKS ARC CAST HOLLOW 

is quicker and saves considerable 
labor expense, but it has two disad¬ 
vantages. When the metal slides into 
the cupola it strikes against the Op¬ 
posite wall and tends to pile up on 


Factors for Ascertaining Approximate Weights of Monel Metal Cast¬ 
ings From Weight of Wood 


Patteni 


Factor Pattern 


Factor 


Baynood 
HiTech .. 
Blrrh ... 
Riittormit 
Odar ... 
Clierry .. 
Linden .. 
Mahonany 


10.4 Maple . 11 7 

10.3 Oak. red . 11.5 

12.0 Oak. white . 11.7 

13.2 Pear . 13.3 

1.5.9 Pine, white . 15 9 

12.2 Pine, yellow . 13.3 

14.7 Whilewood . 15.7 

8.3 Walnut, black .. 13.2 


that side unequally. 

'fhis portion of flic cupola does not 
get heated like the section furihibr 
down near the melting zone and there** 
fore, it is possible to line It with 
material which will better withstand 
the abrasive action of the faUiog 
charge. Some foundries take ailvan* 
tage of this to use different expedi¬ 


ents to increase the life of the lining, 


consistency to guard against the chill¬ 
ing of the metal is, in fact, one of 
the chief factors in the successful 
casting of monel metal. 

Recapit^laiion 

The essentials of successful found¬ 
ing of monel metal ma}^gien be con¬ 
cisely stated as: 


apt to be mixed with iron in unduly 
large proportions and with other 
metals which are not conducive to a 
high grade casting mixture. 

Monel metal is not a safe metal for 
the jobbing foundry to experiment 
with. Molding practice and the pro¬ 
cedure for handling monel metal must 
be standardizfed, the metal must be 


about the doors. The accompanying 
illustration shows cast-iron blocks of 
a type sometimes used to line cupolas 
about the doors. The block at the 
right sets as it is placed in the 
cupola while the one to the left is 
reversed to show the rear view* From 
this it may be seen that the blocks 
are made hollow to decrease the 
weight and to save expense. The re* 


Obtaining suitable metal tempera¬ 
ture—about 1550 degrees Cent. (3000 
degrees Fahr.). 

Proper veikting and gating of molds, 
with a plentiful use pf rbors. 

The avoidance of any facing tnlxtare 
or core content Habte to prAuce ex* 
cestflye gasedns forkiatioiif; 

.Thr aimidaucu of;aay latbstanee In 
cores of .facitig^ which niAy fuse into 
thy caitting. 

Thorough balding of cores and 'SkUi* 

drying , / 

fevf oonciss fO ' 2S,0M[ ‘ p'buniis tkA 
have been successfully poured from 


poured at suitable temperalpres and 
a high degree of molding skill is 
essential. 

Monel metal is too expensive to ex¬ 
periment with, failures are too costly 
and unsatisfactory results are only 
to be avoided by a proper appreciation 
of the special skill required for the 
successful founding of the metal. How¬ 
ever, the metal Is being very success* 
vjlbnsir ^st 9MA thimgb proper stand- 
^rdfsatfon of foundihg procedure and 
aitention to pouring temperatures the 


cesses in the supporting webs, as may 
be seen in the figure to the left fit 
into the rib shown on top of fhe 
other Slock. A fircle of thesg east¬ 
ings i$ formed around the OUpdU 
from a point 1 foot below the ehatg-^ 
ing doors to the same distance aboye 
the doors. A cast-iron false sUl- i.5 
placed in each of the cUrging d^s 
before startii|g operations. This 
is 1 foot higli,,'’Ao 
same as though' .the can 
was extended 2 feet befW' the Ito&rs. 
Such a lining lasts about four months. 
















Bill Enters the Ring with the Foundry Jinx- 



ACK ill the old days when 
wc were boys togetherp Bill’s 
chief ambition was to be^ 

come a pirate captain and 

sail up an^ down the Spanish Main 
in a long, low, black, rakish craft 
flying the Jolly Roger from her mast 
head. Drake's, Flint’s and Morgan’s 
men were regarded with the deepest 
admiration and envy and his constant 
regret was that he had been born 
loo late to accompany John Silver 

and the other gentlemen of fortune 
in Flint's ship the famous old WAiJtns 
when she carried that august com¬ 
pany safely lumic with lur rail 
awash from the weight of treasure 
aboard and her decks ankle deep in 
the hot red blood. 

Instead of going to sea, serving his 
time and eventually taking out a 
card as u journeyman pirate, Bill 

went into the foundry', when- in addi¬ 
tion to learning the business, he ac¬ 
quired a working knowledge of some 
phases of the Engl^h language which 
would have reflected credit on the 
roughest buccaneer who ever i>cr- 
jiired his soul for a bottle of nirp. 

He longer wishes to take part 
in scenes of carnage or do deeds 
of violence b(it he will stop at any 
time to enjoy a dog fight and there 
is not a prize fight or a boxing 
tournament pulled oflF within a 100 
miles of the city in which he lives 
but he is bound to be at the ring¬ 
side, Recently he invited me to 
accompany him to one of these 
events and see some real sport 
*'Pive pairs of gladiators are 
matched,*' said he, *'and from what I 
have been able to gather there is 
going to be some real 
rough work, I have 
been told that several 
of the bruisers are 
‘'N dbing their training on 
a diet of raw dog 
meat. Sounds promis¬ 
ing, ^?** WeU we 
went and during 
tbe perforeMDce, 
the' ipeqtators ex- 
erdbed their kh 
alienable righ^ 


guaranteed them under the provisions of 
the constitution by expressing their opin¬ 
ion of the contestants in the most 
free and open manner. 1 was under 
the impression that the show was 
simply a boxing exhibition, but evi¬ 
dently most of those present, includ¬ 
ing Hill, thought otherwise. While 
the gentlemen in the ring were en¬ 
gaged in beating -each other up he 
contented himself with smiling hap¬ 
pily and clapping his hands, but when 
they clinched or danced around each 
other or indulged in any of the well 
known tactics practiced by experi¬ 
enced ring i»erformcrs for passing tlu* 
time, he implored the referee in the 
most carnesi manner to "make tho.se 
birds fight." 

I think tlie only bout that afforded 
him real iilca.siirc was the last, be- 
twrcij two lioavyweights. They could 
liit each other and they did hit each 
other some gritvoii.s wallop.s. Tt 
scheduled for a 10-round go, but in 
the ninth round one of the heroes pot 
on the inside track. He pounded hi.s 
adversary to a pulp and knocked him 
out. to the great joy and delight of 
every person present with possibly one 
pulpy exception. 

On the way home, 1 said to Bill 
that I wouldn’t take all the money in 
a fair sized bank and take the beating 
one of the men received that after¬ 
noon. Bill said that if they gave him 
a shillalah and suspended all the 
rules so that he could fight any way 
lie plca.sed and turned him loo.se 
among a flock of certain people he 


could name he would be willing to 
take a beating for the pleasure the 
occasion would afford him. 

"Seriously, though," said he, "whi^c 
v\c may differ in opinion and regard 
the boxing game with admiration or 
otherwise, there is no gainsaying 
tliat a man must have physical cour¬ 
age in a rare degree to take punish¬ 
ment and not lose his temper. How- 
i\iT, there are other forms of suffer¬ 
ing endured sometimes which try 
one’s courage just as effectively as 
being pounded out of shape by a 
superior antagonist. If you ever lost 
a casting several times in succession 
iiud were at a loss to account for ii, 
}ou will know what 1 mean. I'll 
tell you ol an experience I had one 
lime in wdiich I was knocked out 
and had to take the count. 

"I am not much of a believer in 
jinxes, hoodoos, and other forms of 
bad luck which infest foundries to a 
greater degree than any other form 
of industrial establishments; but 1 am 
fue to confess that I came nearer 
tc believing in their existence then 
than at any other time in a fairly 
extensive foundry career. The cause 
of all the trouble was a brass pump 
plunger 8 inches in diameter and 
about 5 feet long, having a metal 
thickness of 1^4 inches. A number nf 
pumps in the plant were equipped 
with the same type plunger and con- 
.sequently the job came into the 
foundry several times a year. The 
brass shop in this plant was located 
in part of one of the side bays in 
the iron fCi^dry. It had four pit 
furnaces for melting 
miscellaneous brass 
castings, and ofie re¬ 
verberatory furnace 
fleed with Mtunilnouf 
coal The latter fur¬ 
nace had a capacity of 
2000 pounds and vnkM 
used for melting the 
mital tor die Uai^ 
furnace tuyeres, 
which as 
know are - ceiii^. 
posed of practlcli!-' 
ly pure cq^ver. 
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About 1 pOiMid o£ t»hos|^r-tiii was a(|d- 
e4 poiinds pi copptt b 

ladte* 

**The plun(;er casting at first was 
made from a split pattern, horizon¬ 
tally in green samj^ The two halves 
of the core were made of dry sand 
in a half core box and pasted. Some¬ 
times the casting was good and at 
other times while apparently all right 
when leaving the foundry it was con¬ 
demned in the machine shop after 
the first cut had (been taken oflr. Skin 
drying then was tried but with in¬ 
different success and finally the mold 
waa dried in the oven and poured 
on end. This treatment gave satis¬ 
factory results on several occasions 
and then it was decided the next time 
the job came in to nail the two 
halves of the pattern together and 
mold it on end in a round iron flask, 
the core to be swept up in loam. 

**No special precautions were con¬ 
sidered necessary on the first cast¬ 
ing. The mold was parted at the 
bottom and also at a point about 
half way up. An upright runner was 
employed, terminating in a gate at 
the bottom. An additional gate was 
cut at the half way joint to facilitate 
the flow of the metal and keep it 
fluid on its long course into the mold. 
The metal was melted in two cru¬ 
cibles and afterward dumped into one 
of the iron foundry ladles which then 
was picked up by the crane to pour 
the mold. The top of the mold was 
left open and the square portion 
which formed the top of the casting 
was carried up for about 6 inches to 
serve as a sink head or feeder. The 
casting poured nicely and the metal 
came up into the riser with only a 
slight flutter. It was shaken out next 
day and the core removed. The cast¬ 
ing was perfectly smooth, the only 
chipping iiecessary being required to 
remove the gates; but you should 
have seen it after the machinist had 
taken a cut off. It was like a honey¬ 
comb from top to bottom. 

“The blame first was laid on the 
mold which, it was thought had not 
been sufficiently dried. .A|mther mold 
was made and dried thoMghly, but 



AS8BMBLBO HOLD FOR PUMP PLUNGER~^UE 
STRAP ACROSS THB TOP FOR HOLDING TOE 
CORE DOWN IS NOT SHOWN 


the result was the same. In the next 
one each course of sand was vented 
wdth a large vent wire and fine coke 
laid in a ring at each joint .of the 
flask sections. That did not cure the 
trouble. Then it was decided that the 
trouble lay in the metal and special 
precautions were observed in melting 
it. On one occasion broken glass was 
employed to cover the molten metal 
ip the pot and later, charcoal was 
used for the same purpose but in 
each instance the casting was honey¬ 
combed and as a consequence, useless. 


When the sixlh caitiiig tunml 
to ibe a waster I weat wver 
master mechanic's office to tender 
resignation. We were on quite friend^' * 
ly terms and under our- joint iii**}\' 
cumbency the foundry previously ha£'i!: 
established several records of a differ*" 
ent character from tha one about 
which 1 am telling. He was a- highly 
educated young man {rom the north 
of Ireland and he told me a pro- 
fane and friendly manner tp keep Oft. 
until I got a good casting. ’It will;, 
be time enough for you to quit whefi' 

I tell you to,* said he. 

*T went back to the foundry anil 
decided to give the propositiop 
more shot and if the next casting wai 
bad 1 was fully determined to fly 
away, resigdation or no i^signation; 
Each time the mold had been poured - 
the vent from the core apparently had 
come off freely and my mind had 
been so prejudiced at first with the 
defective mold and later with the 
defective metal theory that the possi¬ 
bility of the core being at fault had 
not occurred to me. I now exam¬ 
ined the core and thought I saw the 
nigger in the woodpile. 

"1 neglected to state at the begin* 
ning that the casting was closed 4 t ' 
the bottom with the exception of one 
lj4-inch hole in the center. The core-' ; 
maker, of course, had selected the 
easiest way of making the core and 
liad swept it up with loam and sev¬ 
eral thicknesses of hay rope on a 
piece of 1^-inch pipe. The pipe was 
perforated, it is true, but the gas^ 
had to work through such a thickness 
of loam that it did not escape freely 
but caused a constant boiling of ibe 
metal while the mold was filling.. 

'T had a new core barrel tnRt^ of 
3^^-inch pipe, closely perforated with. 
V^-inch holes. One end was threaded 
on the inside to receive a perforated 
cast-iron disc. A short piece of 
inch pipe was screwed into the ^dijse 
to serve for a core print One thick-, 
ness of hay rope and one coating of'^' 
open loam were sufficient to bring .;the . 
core to the proper diameter. Tnik 
core was used in the next mold that 
was made. I went into the ihachtne 
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shop on the following da^' to sec what 
the casting looked like in the lathe. 
Those fellows you read about who 
arc rescued just as they arc going 
down for the third and last time had 
nothing on me when I saw that 
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nhining cylinder whirling around and 
looking like a shaft of refined gold. 

“The master mechanic came along 
while I was standing gazing in ad¬ 
miration at the work of art. He 
stopped also and said, *Wc11, Hilt, I 
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see you caught the jinx and nailed 
his quivering hide to the- fence,' 

“‘Yes/ I said, ‘but ibclicve me this 
jinx hunting -business is no game for 
a man with a weak heart, me for the 
^\ild African deseit next time.” 


How and Why in Brass Founding 

By Charles Vickers 


Casting Nickel Silver 

IVe are casting nickel silver of com- 
positions varying from copper, 50 per 
cent; jruif, 25 per cent; nickel, 25 per 
cent to the lower grades consisting of 
copper, 55 per cent; nickel, 18 per cent; 
rmr, 22 per cent; lead, 5 per cent, IVe 
have had fair success, but there appears 
to be some oxidation and zve tvould 
like to learn of a suitable deoxidicer to 
promote sound castings. 

Also hozv should the metals he 
charged into the crucibles? What will 
produce the best results in melting, coke, 
oil, or gas fuel? IVhat type of gates are 
best to use to run the castings? Will 
bottom-pour crucibles produce the best 
resultsf What is the best skimming de¬ 
vise to use? Can scrap metals be used? 

^ To make nickel silver, first charge the 
nickel into the bottom of the crucible, 
and place some pca-sizc charcoal ou 
top. Then place on this the copper and 
scrap until the crucible is filled. Use 
a deepencr on top of the crucible to get 
all the charge into the crucible while 
cold. After all the metal has been 
charged place a covering of charcoal on 
top and a small handful of borax. Now 
melt, and melt rapidly, there must be nu 
soaking iu the fire; the furnace whether 
coke-fired, oil-fired or gas-fired that will 
melt the most cleanly and quickly is the 
best for the purpose. When the metal 
is melted hot, add the zinc gradually. 
If the alloys are intended for rolling 
purposes, it is not advisable to use all 
scrap metals, as the sheets will crack; 
but rather use at least 50 per cent new 
metals, and while melting, keep the poker 
away, have plenty of heat so the mass 
pf metal will quickly liquify. As a 
deoxidizer use 0.25 per cent of mati- 
giU^ese copper. 

It is not possible to offer suggestions 
regarding the method of gating unless 
the shape of the castings is known. 
Common sense will suggest the gates 
. bg' large enough to get the metal into 
the inbld rapidly enough to run the cast¬ 
ings. Further they Should be disposed 


with a view 4if preventing the entrance 
of dross, sand and other dirt into Ihi 
castings. Hottom-pour crucibles will not 
produce the best results, because the 
tube leading to the bottom of the cru¬ 
cible never reaches .'.uflicieully near the 
bottom to do any good. Usually, the 
tube terminates half way up the crucible 
side, ami is a delusion and a snare. 
The small si/e of the Ifole also, makes 
it impossible to pour the molds rapidly 
enough, as the metal dribbles out, then 
overflows tlie top if the crucible is 
tipped in an effort t(» get results. Hot- 
fom-pour Luieibles to be of value, must 
be made especially co blueprint, in 
w'hich case they giVe excellent results. 

The best skimming device is a common 
piece of band iron, bent to a crook at 
the skimming end, and used by a skilled, 
careful man. 


Nickel Castings Show Pin 
Holes 

We tvould like to learn of a method 
of making nickel silver castings come 
solid as the castings we make of this 
alloy frequently are filled with pin 
holes. As a source of nickel we use 
spent bultels after the lead is, run out, 
and mix in the following proportions: 
Pullet shells, 26 pounds; cartridge, 303; 
brass, 12 pounds; sine, V/i pounds, and 
lead, 2 pounds. This makes a mixture 
that is white and otherwise satisfactory. 
We use gas coke for melting. 

The <Aiiposition of this metal is 
approximately, copper, 70.30 per cent; 
nickel, 12.52 per cent; zinc, 12.30 per 
cent, and lead, 4.80 per cent. To 100 
pounds add 4 ounces of 30 per cent 
manganese copper as a deoxidizer. If 
this is not available and the castings are 
not intended to withstand pressures 
add one ounce of aluminum per 100 
pounds of the alloy. In melting the 
alloy use a flux of fluorspar and lime; 
3 parts fluorspar to one part lime, and 
if this makes the flux too fluid decrease 
the fluorspar and increase the lime. 


Cure Is Necessary with 
Phosphor Bronze 

U'e an' submitting for inspection a 
fractured section from a l-inch cast 
bar of bronsc of the composition foU 
ioiving' lilatrolytic copper, 90 pounds; 
Strait.^ tin, 10 pounds; 15 per cent phos¬ 
phor topper, 6 pounds. The alloy was 
made in a coal-fired furnace at a tem¬ 
perature of approximately 2200 degrees 
Fahr. Charenal was u.wj as a cover¬ 
ing and the phosphor copper was added 
about fire minutes before the crucible 
was pulUd. The put then was skimmed, 
and to cool it to a temperature of 
about 1850 degrees Fahr., which was 
con\‘{Jcred proper for pouring, a gate 
of the some metal was added. During 
the five or 10 minutes the metal teas 
being cooled, the surface u»as left ex¬ 
posed to the atmosphere. Green-sand 
molds were u.fed. The phosphorus is 
purposely high, as the specifications calls 
for from 0.6 to 0.9 />«’r cent of it. 

The temperature* were taken mth a 
pyrometer, and tt was noted that the 
metal after being drawn from the fur¬ 
nace and skimmed and stirred, read 
about 100 degrees hotter than when 
measured in the furnace. This peculiar¬ 
ity has been noted on other occasions 
and docs not appear to be due to an 
inaccuracy in the readings. After the 
metal has solidified in the molds, a 
small quantity of tin seems to oose or 
bubble throu;jh the top of the gate. 
Is this tin \J^oivn out of the solution, 
and if so what is the cause of this? 

Will you kindly advise as to the 
precautions to be taken in order to 
secure a sounder and more uniform 
structure, stating temperatures, proper 
time for adding the phosphorus, ktc.? 
We will thank you for an early con¬ 
sideration of the matter. 

The composition of this alloy is as 
follows: Copper, 8971 per cent; tin, 
9.44. per cent; phosphorus, 0.85 per 
cent. This agrees closely with the 
formula for a bearing alloy giveti by 
A, Philip several years ago before the 
British Institute of Mdtals, This al- 
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loy also follows: Copper, 8970 per 
cVnt; tio, 9.40 per cent; phosphorus, 
078 per cent; total, 99.88 per cent. The 
properties of this alloy are given as 
follows: Tensile strength, 45,248 pounds 
(202 tons) per square inch; elongation, 
12 per cent. 

The alloy is used as* a bearing metal 
because when this amount of phos*« 
phorus is present in an alloy, a com¬ 
pound of phosphorus and copper is 
formed containing three atoms of cop¬ 
per to one of phosphorus, or about 
86 per cent copper and 14 per cent 
phosphorus. Anyone who has used 15 
per cent phosphor copper knows this 
compound is hard and brittle; it is scat¬ 
tered throughout the mass of the al¬ 
loy as hard nodules upon which the 
bearing may ride, thus the alloy is 
suitable for bearings because it re¬ 
sists abrasion owing to its hardness. 
Such metal lo get a perfectly even 
bearing surface has to be perfectly fit¬ 
ted to the shaft that revolves in it. It 
will not give and come to a bearing 
like a plastic bronze; if not well fitted 
it will run hot, therefore, it can only 
be used in situations where a perfect 
fitting of bearing to shaft is possible, 
'fhe alloy is one lo cause difficulties 
in foundry w»ork, due to the fact the 
phosphorus is too high for the per¬ 
centage of tin. An alloy containing 
approximately 10 per cent of tin, is at 
its best when merely a trace of phos¬ 
phorus is added. Thus 0.10 per cent 
of a 15 per cent phosphor copper 
added to such an alloy will give higher 
physical properties in test bars than 
0.25 per cent phosphor copper and 0.25 
per cent phoshor copper than 0.5 per 
cent phosphor copper, and so on. 
Foundry difficulties arise from the fact 
that when two or more copper hard¬ 
ening elements, such as tin and phos¬ 
phorus are present in an alloy of cop¬ 
per, it becomes necessary to adjust the 
two, so there is room for both, other¬ 
wise, one will be crowded out as the 
temperature falls. Thus when enough 
phosphorus to form copper phosphide is 
added to an alloy of 10 per cent tin 
a rich alloy of copper-tin-phosphorus 
will be squeezed out the alloy 

has soUdih^. 

In the case of an alloy consisting 
of copper, 88.55 per cent; tin 11 per 
cent; phosphorus 0.4S per cent, the 
composition of the bea^s of metal 
that oozed from the risers was as, fol¬ 
lows: Copper, 79.13 per cent; tin, 19.99 
per cent; phosphorus, 0.34 per cent, 
The effect of other impurities is sim¬ 
ilar. Beads of alloy are squeezed out 
as the casting solidiftes, which may 
conuin up to 30 per cent tin, with a 
relatively large amount of the im¬ 
purity. 

In this case, the sample submitted 
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is far from being homogeneous in 
structure. It consists of a mechanical 
mixture of two alloys, one of a cop¬ 
pery color, the other much lighter. 
Evidently the alloy has split up while 
cooling and the two alloys have inti¬ 
mately mixed. The question arises 
whether this is the best alloy for the 
purpose If this is decided in the 
affirmative, then it must be cast in 
such a manner that no time is given 
for either the formation of two alloys, 
or for the rich copper-tin constituent 
to liquate. 

The sample submitted is from a bar 
one inch diameter, cast in sand. There 
should be no difficulty in casting such 
bars in graphite molds, which would 
ensure quick chilling and metal of su¬ 
perior strength and qualities. Varying 
the pouring temperatures and method 
of making the alloy has little influence 
upon the structure of the alloy. The 
present practice is good and difficult 
to improve upon. It is a case of 
either changing the alloy itself, or the 
method of casting the same. 

Difficulties With Nickel 
Alloy Castings 

Wc have experiem rd considerable 
trouble ivhilc making castings of a 
mixture containing 2(i parts nickel; 12 
parts copper, and 3 parts phosphor tin. 
IVhcn the castings are turned, wc find 
blow holes. We first run the alloy into 
ingot, then remclt the same for cast¬ 
ings. ITe shall be pleased with any 
suggestions you may offer. 

Figured in perccntage.s the alloy given 
would consist of nickel, 57.13 per cent; 
copper, 34.30 per cent, and phosphor 
tin, 8.57 per cent. If the proportions 
have been correctly given this is a 
peculiar alloy. Assuming that the phos¬ 
phor tin contains 5 per cent phosphorus, 
there would be 0.4285 per cent of this 
element added. With this composition, 
the addition of other deoxidizing ele¬ 
ments is out of the question. This 
would only complicate the situation as 
the reverse of an improvement could 
be anticipated. If the composition of 
the alloy as figured in percentages is 
correct, and no change can be tolerated 
in the proportions of nickll, copper 
and tin, the best course would be to 
substitute ordinary tin for the phosphor 
tin, thus omitting the phosphorus en¬ 
tirely. In place ol the phosphorus, add 
1 per cent of manganese copper con¬ 
taining 30 per cent manganese, thus 
adding 0.3(L per cent manganese. The 
manganese copper should take the place 
of an equal amount of ordinal^ cop¬ 
per. If the manganese fails to produce 
sound castings, omit the phosphorus, 
and shortly before removing the metal 
froiik the furnace add as a deoxidizer. 
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2 ounces of magnesium. It will' te 
advisable to use a phosphorizer to lit* ' 
troducc the magnesium, and to stir it . 
into the alloy before withdrawing the 
phosphorizer. The following alloy 
very stiff, also white in color. The 
alloy follows; Copper, 65 per cent; 
nickel, 32.25 per cent; aluminum, 2JW7 
per cent; manganese copper, 0.25 per 
cent. 

Crucible Making Deeme^ 
Impractical in Shop 

We would like to obtain information- 
for making crucibles in order to make 
our own crucibles for melting brass. 

The quality of the clay !| important 
in making crucibles. Such a clay as 
Klingenberg is suitable. The clay is 
finely ground, mixed with water and al¬ 
lowed to stand for 24 hours. To every 
1000 pounds of Klingenberg clay is 
added 1550 pounds of Ceylon graphite 
and 375 pounds of granular quartz> 
having a grain size of 0.08 inches 
diameter. The graphite and the clay 
mii.st be thoroughly mixed and kneaded, 
then the sand is added. The mixing 
of the various ingredients is cxceod- 
itigly important, and when mixed the 
clay is mafic into batches which ar4 . 
stored in cool, damp cellars to gain 
pla.sticity. The clay is then passed 

through a sausage machine. The strings 
are balled up again and are made in^o 
molds on a potter’s wheel. .After 
shaping the crucibles are dried slowly,, 
and finally they are burned in a speciar 
kiln. 

Ihe manufacture of crucibles is n 
highly specialized industry. No foundry 
can afford to attempt to make,, their 
own, even at present high prices. We 
suggest that, crucibles be purchased 
from the makers, and no attempt be 
made to construct them in a foundry. 

Metal Like Aluminum 

Will you kindly advise us where we 
can obtain a metal that can be handed 
like aluminum; one that has ihe same 
color, and properties, but which unit 
cost less. Wc make a small can opener 
and find that aluminum makes ah ai* 
tractive handle, hut the cost of ihal 
metal is too high. What we want is 
a cheap alloy with a nice appearatue 
which will not require a finish of 'any 
kind in ihe way of enamel, etc. 

We would suggest the use of a zinc 
base alloy for the purpose outlined rin 
the query. An alloy of j^nc 84 per 
cent; copper 10 per cent, and alummun!i 
4 per cent would be suitable. This al’* 
loy has much the appearance ol gtum- 
inum, takes.a Ingh polish, is hard and 
in every way suitable fdr the . handle, 
such as you have^heen making. 



Electrical Melting Of Alloys^XH 

Efficient Operation ia Meaaured by Gintinnity. ot Output — More. Power 
Needed Per Ton Melted When Furnace Gwla Between Heats— 

Cost Per Kilowatt Hour Lower in Lartfe Installations 

BY H. W. OILLBTT 


g FTEK selecting a suiUble type, 
make and size of electric 
brass furnace for the work 
in hand and properly install¬ 
ing and locating it in the shop, the 
next problem is to operate the furnace 
to best advantage. One feature is prom¬ 
inent in such operation. Everything that 
tends toward increasing the production 
from a given furnace tends to reduce 
the melting cost per ton. Everything 
that tends to decrease production tends 
to increase the cost. 

Continuous, 24-hour operation is re¬ 
quired to allow any electric furnace to 
show its maximum efficiency. Probably 
no firm melts brass that cannot do it 
more cheaply in sonic electric lurnacc 
than by any other means, if its pro¬ 
duction can be spread over the whole 
24 hours. Most electric furnaces will 
produce in 24 hours more than three 
times what they can produce in 9 
hours. In 16 hours they can produce at 
least twice what they can in 9 hours. 

By operating two or three shifts in¬ 
stead of a single shift, $10,000 worth 
.flf equipment will do the work of $20,- 
000 or $30,000 respectively, and the in¬ 
terest and depreciation charges per ton 
disappear accordingly. Fortunately, the 
traditions of the wrought brass in¬ 
dustry favor night work, since the old 
pit fire was not so bad to handle at 
night as in the hotter day time. 

Castings made in simple sand molds, 
such as railroad car bearings, can gen¬ 
erally be made well on a night shift, 
but as the complexity of a sand mold 
increase^ the disadvantages of night 
molding increases. The difficulties are 
primarily those of illumination which 
CM be overcomei and of lack of trained 
foremen and superintendents for night 
work. If the night shift is a steady 
thing instead of merely an irregular 
one when a spasmodic need for pro¬ 
duction calls for it,.there is no reason 
why the problem of superintendence 
should be insurmountable. At any rate, 
^ from the point of view of melting, 
continuous operation, or at. least two 
8-hour shift|, i$ attractive. Not only 
does thi# k&tiiened operating time qut 
iht interest cfiarge^ but it lowers the 
pQ^er cost per ton, and does it in sev- 
etjd /iN^ri* Firit, it decreases the idle 
dW in whidi the furnace cools off, 


so that the first heat after an 8-hour 
idle period is faster and takes less power 
than after a 15-hour idle period. In 
this way the extra power required to 
make up for lost heat becomes a smaller 
percentage of the total used and thus, 
the power used per ton is less. 

Moreover, the power that is used 
costs less per kilowatt hour because 
power contracts contain two factors, the 
demand, and the energy charge. The de¬ 
mand charge is based on the maximum 
load, and is a sort of interest charge 
to pay the central station for setting 
aside part of its generating equipment 
for its customers' use. Obviously, the 
central station needs only half as much 
equipment to supply 300 kilowatts to 
one furnace, whether it is used one, 
two, or three shifts, as to supply 600 
kilowatts to two furnaces at the same 
time. The power factor penalty or 
premium carried by many power con¬ 
tracts is analogousr, a low power factor 
means that just so much more of the 
central station’s generating equipment 
is tied up. 

The other factor, the energy charge, 
pays for coal, labor, deprcciatioi^ €tc, 
which vary with the amount of power 
supplied. The more power used, the 
less is charged for each unit of the 
added increment. In other words, one 
gets power cheaper by buying in large 
quantities. Hence, it may happen that 
the cost of power for a single electric 
furnace might be too high to allow that 
furnace to show a saving, while by 
going more completely over to electric 
melting, and installing several furnaces, 
the cost of power might drop so that 
the battery of furnaces would show a 
saving. This will be made dearer by 
including a computation which the 
writer has' already given elsewhere*. 
Similar ^ints have been brought out 
by Berlin^ for steel furnace operation. 
Suppose there is a maximum demand 
at 300 kilowatts and that the average 
power consumption per ton of metal 
is 335 kilowatt hours per ton on 9-hour 
operation, 275. on 18-faiour and 260 on 
24-hottr operation; the total power 
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used per day is then about 2000, 3575 
or 5250 kilowatt hours for the three 
cases figuring 8, 13 and 21 heaU a day 
respectively. In a 25-day month this 
means 50,000, 90,000 or 131,000 kilowatt 
hours per month. 

Assume that the plant, before it in¬ 
stalled its electric furnace equipment, 
had a maximum demand in lights and 
motors of 200 kilowatts, and used 
20,000 kilowatt hours per month for 
those purposes. Taking a concrete case 
where the power contract calls for a 
demand charge of $1.80 per kilowatt 
per month for the first 50 kilowatts 
and $1 per kilowatt per month, for all 
over 50 kilowatts, and where the energy 
charge schedule is 2 cents per kilowatt 
hour for the first 2500 kilowatt hours 
per month, 0.8 cent per kilowatt hour 
for the next 35,000 kilowatt hours per 
month; 0.5 cent per kilowatt hour for 
the next 310,000 kilowatt hours per 
month and 0.4 cent per kilowatt hour 
for all over tliis amount per month* 

The 200 kilowatt hours for lighting 
and motor power cost as follows: 

50 I $ 1.90 - $ 79.00 

190 1 1.00 150.00 

Denund tdiargc ~ $ 225.00 
2900 X $ 0.02 » $ 50.00 

17500 1 O.OOd = 140.00 

Emm diaiyo = $ 180.00 

Total $415, or 2.075 cents per kilo¬ 
watt hour used. 

With the 300-kilowatt furnace the 
plant has 500 kilowatts maximum de¬ 
mand, and 70,000, 111,000, 150.000 kUo- 
watt hours are used per month on the 
three assumptions. These will be fig¬ 
ured as follows: 


90 I $1.60 = I 79.00 
450 I 1.00 =: 460.00 


DciDM^Mbiise = 8826.00 
Vbfgf—Cue No. 1 
2,600 s $0.02 = I 60.00 
36.000 1 0.008 s 880.00 
88,600 s 0.006 ss 188.60 ' 


70.000 HoUl kilo- , 
vatt bom 


Uw wifloui cborm for 



tioir.6o Ttm 

416.00 


Total datso for doctile 
fWmeo power I 00160 

6Q2.50—tatal charge 

-- ■■ ssl ihows 

50,000—kilowatt hours'used 

the electric furnace power cost to be 

1.205 cents per kilowatt hour. 
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In .ca 9 e No. 2 the demand charge, xs 
the AMOe btfl the.entfgy is: 


S.500 S lo oa = I 80.00 

85,000 X 0.008 ss 880.00 

r8,ooo X 0.005 = soaoo 

110,000 total kOo- 002.60 Bnansr cli&ise. 

ntl Imvi 

mad. 625.00 Oenand duuve. 


|12ir.50 Total eharxp. 

Lam ptmlam charge fior 
lltfitf and laolon 415.00 

Tatal dMiga for electric 
hmea poerer $ 802.S0 

802.5(^toital charge 

-- - ■ ■ “ —0.89, shows 

91,000-^knowatt hours uded 

the furnace power cost to be 0.89 cent 

per kilowatt hour. 

In case 3 the demand charge i.s also 
the same, but the energy charge is: 


2,600 x 10.09 = $ 60.00 
86,000 I 0.008 := 280.00 
113,500 X 0.005 = 567.50 


161,000 Total kilo- 807.50 Encinr fhargf. 
watt hourt 

need. 525.00 Demand ehaige. 


11422.50 Total rharse. 

I,em prerlem diaige for 
Ughts and laoton 415.00 

Total charge for dleelrte 
rumaoe power $1007.60 

1007.50—tnlal charge 

---=.0.77, shows 

131,0(X^kilowatt hours used 

the furnace power cost he 0.77 cent 

per kilowatt hour. 

And if. in case 4, the plant had threo 
times the furnace installation Ogitrcd 
previously, and used it 24 hours a day, It 
would have 900 kilowatts furnace de¬ 
mand (1100 kilowatts total) and 450,000 
kilowatt hours per month furnace en¬ 
ergy (470.000 total). The charge would 
then be figured: 


50 x $1.50 = 
1,050 I 1.00 = 


I 75.00 
1050.00 


81125.00 Dnaand ehaige 
2,600 1 10.02 = 60.00 

85.000 X 0.008 = 280.00 

810,000 x O.OOS c= 1550.00 • 

122,500 x 0.004 = 4BO.OO 


470.000 Total kilo- 
wiU ham 
uaed. 


82870.00 Hncmr rhaige 
1125.00 Oemand charge 


Uu pmlow ehaige for 
lltfitt and noton 

Tatal chine for eleetrle 
famaeo power 


$3495.00 Total charge 
415.00 

S.7080.00 


THE FOUNDRY 

SDSOJMMotal charge 

shows 

45(l(X)CMcilowatt hours used 
the electric furnace power cost to be 
cent per kilowatt hpur. * 

The conclusions from these four cases 
are shown in the accompanying Table 
tl. This table illustrates the advantage 
of continuous operation of electric fur¬ 
naces, as well as the benefit derived 
from large installations. The exact fig- 


witt agree , not to run its decti:^' 
naces, for 'mmple, 
p. m. Decanber to March, dr 
4 and 6 p. m. the rest of the yearp 
power will be supplied at ‘any other; 
time at a price lower than the regular 
scheduled Therefore it is well to ascer¬ 
tain from the central station just what, 
its power schedule will be under vari¬ 
ous conditions, since it may be possiUe 
to work out an operating schedule to 


TABLE 11 


Figures From Different Operating Conditions 


Case No. 

Houn of rumoce operation . 

Number of ttimaiceK . 

Kilowatt boura per ton . 

KumiM. power ^ce, centa per kilowatt hour. 
Out. iMlarf per ton for power. 


1 

2 

3 

4 

9 

IK 

24 

24 

1 

1 

1 ^ 

9 

3:L5 

276 

260 • 

250 

1.206 

0.89 

0.77 

0.08 

4.04 

2.46 

1.98 

1.70 


ures will vary in each particular case, 
but the ratios will remain approximately 
the same. 

After one electric furnace is in use, 
the Installation of more is increasingly 
attractive up to the point where the 
normal production of the shop is elec¬ 
trically melted. However, on account 
of the initial cost and the intcreht 
charge, electric furnaces, as a general 
rule should not be provided to bandit 
small peaks of production in excess 
of the normal. A fuel-fired furnace of 
lower Initial cost should be utilized for 
this purpose. 

Sometimes the power cost can be re¬ 
duced in another way. Many central 
stations would be glad to improve their 
load factor, that is, instead of having 
all thdr generating equipment overloaded 
in the rush hours with their peak load, 
and almost idle from midnight to morn¬ 
ing, they would like to keep *it at all 
full load all the time. Such stations- 
and each one has a different time of 
the day and year for its heaviest peak 
loads—would be glad to sell off-peak 
power at a material reduction over or¬ 
dinary power. That is, if the foundry 


fit, at a considerable saving in cost UC 
power. 

Whether it is possible to operate moiff 
than one shift per day or not^ it it 
ways important to keep operating 
ing the entire scheduled time, fife. 
furnace should be kept actually 
ing metal with as short idle perlo4t^ 
for charging and pouring as potribter 
Mechanical charging, where the furnace * 
design makes it practical, and rapidl 
pouring, preferably into a few big ladM| 
instead of into a lot of small ones, ei- 
pecially when the metal has to be held 
in the furnace waiting for the first. 
ladles to come back from the^ other 
end of the foundry, play a targe pajri^ 
in enabling the furnace to do a lot ^ol 
work and do it cheaply. 

Mechanical charging in electric stek 
furnaces is termed by Styri** “an essen¬ 
tial element in the economy of opera¬ 
tion,” and he suggests a redesign of the 
heroult steel furnace to permit dhik^- 
ing it mechanically. When the ad^ 




29. 
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TABLE I 


Records Of Heats As Run And As They Might Have Been Run 


at Run 


As Thw Cwld Hwe Smi Rm kr ilinhiatiiif OtUyt 


Chiifia 

Total time Are on 
hnmg houn and 

Idle that 
houn 

K.W. 

houn 

K. W. hoiDi 

Chaise 

Total tlBW 
boon 

Akoh 
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▼antics of a high rate of production 
are thoroughly impressed on the furnace 
users, the next odious step, prdieating 
the charge by fuH and finishing the heat 
in the electric furnace, will undoubtedly 
be tried out. Under many conditions 
this would be more trouble than it would 
be worth, but under other conditions 
it should show a marked saving in melt¬ 
ing cost 

Again, the higher the rate of power 
input, within the limit the refractories 
will stand, the better because of the 
greater production as well as increased 
efficiency secured. Suppose a furnace 
takes 100 kilowatts and loses 35 kilo- 
watts through shell radiation and'el'^c- 
trode losses, then 65 kilowatts do useful 
work. If the same furnace is given 
125 kilowatts it may lose 37^ kilowatts 
in shell and electrode losses, but 87^ 
kilowatts do useful work. The furnace 
will do one-third more work in a given 
time at the higher rate. Automatic 
electrode control will maintain a high 
input more steadily than hand control, 
on furnaces where either can be used, 
and thus tends to decrease power con¬ 
sumption per ton of metal melted as 
well as to lower labor cost. 


Another source of loss in efficiency is 
heating the metal hotter fhan is neces¬ 
sary. Every degree of needless super¬ 
heat consumes power and time. Hold¬ 
ing the metal in the furnace waiting 
for molds can be done in most electric 
furnaces without injury to the metal, 
but the delays thus caused raise power 
consumption, lower output, and increase 
pelting costs. 

The importance of eliminating all pos¬ 
sible sources of delay can be best illus¬ 
trated by an actual example. Take the 
run on a small Rennerfelt furnace on 
red brass illustrated in Table 1. Any 
type, make, or size furnace on any alloy 
would show the same general condition. 
The results show the elimination of 
delays gives a 25 per cent increase in 
output in an hour less time, at 40 kilo¬ 
watt hours less per ton. As St. John* 
points ottti an accurate futnace record, 
or log, is of great value in showing the 
amount of avoidable delay and its 
causes. 

For a furnace to stand idle, as when 
waiting for a charge^ or to be kept 
holding the metal while waiting for 
molds or for the ladle cranes cuts down 
its production. Such delays will occur, 
hut the more often they occur, the far- 
^ther will be the furnace performance 
"‘^*rom its maximum. There is, of C(>urse, 
a point where insistence on purely fur- 
efficiency, as differentiated from 
the total efficiency of the shop, will re¬ 
duce its ^ real efficiency, measured in dol- 


•fit. John. H. M., Commrrelal Testing of Metal- 
loilkil Bsclila rmiflei. Chen, ind Msi. Eng.. 
VsTil, p.881. ^ ' 


lars and cents. But, because the cost 
of electric power and the interest 
charges on a large investment, melting 
costs in electric furnaces show greater 
savings between careful and careless 
operation than do fuel-fired furnaces. 
Therefore electric melting will repay 
careful supervision to keep it near the 
standard. Perhaps the most potent 
method of creating the proper impres¬ 
sion in the shop and making anything 
that would delay the furnace unpopular, 
is to pay the furnace tender a bonus 
for production which is large enuugh 
to make him anxious to earn it. 

Records should be kept of furnace 
operations, so that any inefficiency is 
readily noticed. Keeping such records 
is made possible by providing each fur¬ 
nace with its own kilowatt-hour meter, 
instead of merely having one such meter 
for all the power used in the plant. These 
meters may not be needed on the in¬ 
duction furnace, which has so steady a 
load that heats may be brought out on 
a time schedule. Other furnaces are 
best run on a kilowatt-hour schedule. 
After a few lest runs one can make 
out a definite schedule of kilowatt 
hours needed on each heat for any par¬ 
ticular furnace, with any particular al¬ 
loy, definite proportion of ingot, scrap, 
and borings, and any given weight of 
charge. In 9-hour operation the kilo¬ 
watt hours per heat will be higher in 
the morning and approach or reach a 
lower constant figure at the end of the 
day. 

By adhering to such a schedule and 
running on kilowatt-hour input instead 
of on a time schedule at a supposedly 
constant but actually variable kilowatt 
input, the heats can be brought out with 
astonishing regularity as to temperature. 
The kilowatt-hour meter is as important 
as the speedometer on a motor car or 
truck. Not all furnace makers supply 
them, but each furnace should have one. 

The efficient operation of an electric 
furnace is in many ways much like 
that of a motor truck. The more hours 
a day it is used, the fewer the stops, 
and the more heavily loaded, up to its 
capacity, the lower the cost per ton mile 
for the truck and per ton output for the 
furnace. If gasoline were distinctly 
cheaper wlp bought In large quantities, 
as power n, the analogy could be car¬ 
ried still farther. 

Since conditions for most rapid pro¬ 
duction in electric furnaces are the con¬ 
ditions for lowest melting cost, it is 
plain that it is the larger firms having 
the most need for production, that are 
in the best position to utilize the ad¬ 
vantages of the electric furnace as well 
as to finance their high first cdst 

However, the many successful installa¬ 
tions in rather small foundries indicate 
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that the big companies are not the only 
ones who can save money by electri^ 
melting* The small firm that itA power 
available at not tdo high a cost can 
often effect a saving if it chooses a 
suitable type of electric furnace, installs 
it properly, and operates it at its maxi¬ 
mum efficiency. However, if the fur¬ 
nace is not operated properly it can in 
a good many cases, quite readily lose 
money. Careless operation may easily in¬ 
crease the total melting cost in a small 
furnace by half over what the furnace 
maker can demonstrate the cost can be 
brought to under ideal operating con¬ 
ditions. 

Careful operation Is important even 
in the largest shops, but there is usually 
so much leeway between melting costs 
in fuel-fired and electric furnaces in 
such shops that the cost sheets still 
look well compared with the old ones. 
In the small jobbing shop that is on 
the border line as to cost of melting by 
fuel and by electricity, careless opera¬ 
tion is likely to turn a possible saving 
into an actual loss. 

This series of articles has so far been 
based on electric brass furnace condi¬ 
tions as they arc today. The next and 
last article will consider what those con¬ 
ditions arc likely to be in the future. 


Fluorspar Production 

The United States geological survey 
reports, from figures received from 
the principal producers of fluorspar, 
that the total shipments from domes¬ 
tic mines in 1919 amounted to ap¬ 
proximately 122,000 short tons valued 
at $3,102,000, as compared with 263,- 
817 tons valued at $5,465,481 in 1918. 
The shipments of gravel spar, the 
grade used principally for flux in the 
manufacture of open-hearth steel, 
amounted in 1919 to about 110,000 
short tons as compared with 236,121 
tons in 1918. The import of fluorspar 
into the United States in 1919 were 
6943 short tons as compared with 
12,572 tons in 1918. 

Plans to Build Foundry 

The Mclrq|^%ark grounds of Prov¬ 
idence, R. l; have been purchased 
for the Whitins Machine Works of 
Whitinsvilic, Mass., and plans are 
being considered for the erection of 
a series of buildings and the estab¬ 
lishing of a large modern fouhdry 
plant. 

S, H. Cleland recently was ap¬ 
pointed eastern sales manager with 
temporary offices at 15 East Fortieth 
street, New York, for the National 
Engineering Co., Chicago, manufac¬ 
turer of foundry equipment including 
the Simpson sand mixer. 



Flc. 1—An tmtftllatlim of svtng friMe grinding nariiliiM 


Grinding Manganese Steel 

BY R. M. JOHNSON Klg. 2-now-up nhowlng iho operator inogglng a tnwket 


a LLOY sleds are of unusual 
interest, not only because 
of the large number of dif¬ 
ferent combinations oi prop¬ 
erties that can be obtained, but also 
because of the increased efficiency of 
these comparatively new steels. Car¬ 
bon steel is really an alloy steel, but 
when we refer to this class we mean 
steel to which has been added some 
of the less common metals such as 
tungsten, vanadium, molybdenum, 
nickel, manganese, and chromium. 
Possibly not the most important, but 
surely one of the most interesting of 
these, is manganese steel containing 
manganese in quantities from 12 to 

From a recent iesuc of Ofitt and Orindi, 
publiRhed by Norton Co., Worcester, Msss. 




14 per cent. The steel, although dis¬ 
covered by Rbbert Hadfield in 1886, 
did not come into prominence until 
about 25 years ago. And it was even 
later when its great commercial value 
was realized. Up to the time it was 
discovered, all metals that were hard 
enough to resist abrasive wear were 
so brittle that they could not be used 
for many parts. Chilled iron is very 
hard, but very brittle and comparative¬ 
ly weak. Hardened tool steel is stiff 
and easily broken under shock. Man¬ 
ganese steel is hard and also very 
tough. 

This property of toughness with 
hardness is obtained only after the 
manganese steel castings are heat- 


treated. When cast and allowed to 
cool slowly the castings are hard, bt|t 
also very brittle. - After removing from 
the molds the castings are heated and 
quenched in cold water. The resulting 
casting is hard, tough, and so malle¬ 
able that it can be drawn into wire, 
rolled, and forged. When in the brittle 
unannealed condition, the risers and 
sprues can bo broken olT. A’fter an¬ 
nealing, the casting can not be com¬ 
mercially machined with any steel tool 
now known, but must be ground. 
If a keyway is to be cut or a 
tapped, soft steel inserts are set' in 
the molds and the metal cast around 
them. 

The uses for manganese steel are 
practically without limit. In general 





im e-nNmUMo im bw i f b b ui or a CBAim mauL on a cruNoncAL orindinci machini fig. i—grinding pm baui—a mr icvRRi 
opninoN na s-orindwg a bidb unir s mot th inc&rb DiAiam roR a cbntbifuqal pump 

m 







660 


THE FOUND R Y 





I 



i 



/ 


AUjginst 15, 19W 





FIG. 6-BTATIONABT GRINDING STANDS PROVIDED WITH ADEQUATE SAFETY FKATURRS no. 7—SURFACING CRUSHER SBGIIENTS ON A BUBFAGB 

GRINDING MACHINE OF THE PLANER TYPE 

where moving parts arc constantly ex- erty is brought to light. Cast-iron ings are very rough and jagged when 
posed to gritty dust, manganese steel sheaves require frequent renewal, they come to the cleaning room, 
castings give excellent service. Pos- Particles of grit become imbedded in Fig. 1 shows an installation of 
sibly an enumeration of some types the groove, nietal particles work into swing frame grinding machines. At- 
of machinery in the construction of the rope, scoring the groove and in tention is called especially to the cx- 
which this still is used will be in- time cutting the rope.' It is claimed cellent construction of the machines* 
teresting; crushing and pulverizing that manganese steel sheaves wear which are rigid, have plenty of power 

machinery .for ores, coal, slag, and smooth and as a result the ropes and arc suspended from one point 
cement; clay working machinery; sometimes last 100 per cent longer, giving universal movement. The work 
emery mill rolls; buckets, chain, and Because of the increased strength the shown is the rough snagging of gold 
■sprocket.^ for bucket elevators; corru- sheaves many times can be made 30 dredge buckets, nose pieces for these 
gated rolls, segments, gears, and pin- to SO per cent lighter in weight. buckets and rock crusher parts. Fig. 
ions of coal crushers for wire ropeways; 2 .ritows a close-up view of one of 

wearing parts of steam shovels, Castings Offer Severe Tests swing frame machines snagging a 

dredges, and ditching machinery; and Grinding manganese steel, either gold dredge bucket, 
centrifugal pumps. Manganese steel snagging or semiptecision is a very Fig 8 shows a ^ x ^ x 9-iach 

is also used for crossings, frogs, severe operation. Chisels cannot be wheel mounted on a flexible shaft 
'switches, and guard rails; for tractor used for removing the heavy fins And machine, snagging a crane wheel, 
links and sprockets; for gears and burrs from the rough castings. They For snagging operations such as 

pinions commonly used in steel mills; must be broken off with sledge-ham- these, the grinding wheel must be 

and for safes. mers before annealing or cut off with cutting. At best, considering 

A typical analysis for manganese an oxyhydrogen or oxyacetylene torch, heat i.s developed when manganese 
steel is: Carbon, 1.25 per cent; silicon, Whichever method is used, the cast- steel is ground, slow cutting wheels 

0.3 per cent; manganese, 12.5 per cent; __ increase heat and increase the pos- 

sulphur, 0.02 per cent and less; phos- 
phonis, 0.08 per cent. 

In connection with the use of man¬ 
ganese steel sheaves an important prop- 


FIG. WHEEL MOUNTED ON A FLEXBUJB SHAFT SNAGQINO A CBANE WHVKL Fia O-GFICIAL UTSM FOB GRtNlANO SASft DOOM m Mh- 
SPECIALLT DEBIGNED MACHINR SHOWN IN TBE ILLUBTRATION GBINDINQ TUB ENDS OF BALL MILL FLATIB UttD IN A 

CBMENT-GEINDING MACHINI 



course wear faster than the hard 










ik', if 

which •, . .wii« ^ .- 

consMcjtiicjd'IfiroimVXtt , ,,%' ' 

' A cyiMricnl: grij^ir used 

for ..fiiishlog 't^c ^perlpilw of crahe 
wheels^.ill shown >n 3. An S x,;2 
X < l^fich , wheel rtwning at 6500 snr- 
^face -Bpi^e^ per minute* ts used. The 
wotk tevolirei at 32 Yevolutlons per 
. minute;. h wilrfacc speed 'Of 100 feet 
per lainiiie. A fillet is ground, on 
both sidea of the tread, the ai^eel being 
fed' straight in; 

Fig. '4 shows another cylindrical 
operation, grinding pipe balls. The 
wbhel, speed is 6500 surface speed per 
minute, ^worW speed 200 surface speed 
per minute, *^fecd 0.010 inch, table 
traverse 108 inches per minute. The 
part ground is 11 inches in diameter 
by 6 inches long. This operation is 
very severe on the grinding wheel; 

.. it must cut rapidly or the wheel wear 
is excessive. A 25d-inch wheel is used. 

A special lathe which can be rigged 
for all kinds of work is shown in Fig. 

5. The picture shows an 8-foot 7yi- 
inch diameter suction side liner for 
a centrifugal pump being ground with 
U4 X 2 X 14-inch vitrified wheel. A 
work speed of 3Q0 feet per minute is 
used. ^ , 

Fig. 10 is a specially designed ma¬ 
chine for surface grinding and is called 
a pit grinding machine. Tt mounts four 
lyiXl^x 10-inch wheels. The picture 
shows the maohitic being used for 
grinding the ends of ball mill platc.s 
used in a cement grinding machine. 
The traverse is 144 inche® per minute. 

Another surface grinding machine, a 
planer type, is shown in Fig. 7. It is 
being used here for surfacing crusher 
segments. The wheels are 15^ x 2 x 
lO-inoh. The ‘table traverse is 240’ 
inches per minute. 

The manufacture of manj;anese steel 
safes is an interesting process. The 
rough castings are snagged in the 
cleaning ropgi. The door hole in the 
safe . is * ground ‘hatemally o--* a lathe. 

* flg. 9 bhows h speeW lathe used for 
cylindricelly grinding tilk|ufe doors. 
The wprh vSpccd is ahou?^ feet per 
tniutttc;;. \AftcT jto door and the door 
hole '^ve to practically 

seme <4iae, abrasive, gram mixed 
. witlj # on the bearing swr- 

fa#. m until the 

^;al^bi|ttte^, air- tight.. . 


-■ .’'makkg ■ fairly 

hqt^ gear : wheels aP to 12' inches , ih 
diameter^ ai^ ^es^rieoce cotisidmble 
teotthfe on gi|eOQnS.bf fhb sand burning 
ibtb.the teelt We Will tpprec^ any 


THE foundry 

'giW'.tia.'Oi| hbw to, 
iiMld tUa troubtoi the profier Mod' of; 
s^.to. ttsc^.the.best way to raih'the 
tem . and the moat efficient equipment 
for making these .gears. in quantity pro¬ 
duction. 

V y!4awrr>~Mix coal dust with your 
facing sand in the proportion of one 
paii. of ;coal dust to eight parte of 
sand; that will cause the sand to peel 
off the teeth and leave them dean.' A 
medium coarse grade of sand'is nec¬ 
essary to make satisfactory gear wheels. 
If fine sand is used it will cause trouble 
in two ways. If it is rammed hard it 
will cause the teeth to buckle and 
scab, and if it is not rammed hard 
enough the teeth on the casting will be 
swelled out of shape. The best method 
of ramming gear teeth is to throw the 
facing sand into the teeth by hand. 
Lay the pattern on the board or plate 
and, before putting on the drag fiask. 
secure a shovelful of facing sand which 
has been passed through a No. 8 riddle. 
Take one handful of this sand at a 
time and keep throwing it against the 
teeth until all of them are filled. The 
flask may then be put on and rammed 
up in the usual way. Whether you 
should adopt a power or hand-ramming 
machine would depend on your antici¬ 
pated tonnage. Any type of stripping 
plate machine would answer your re- 
(luirements. 

Survey Preaent Molding 
Sand Figurea 

The work done by the United States 
geological survey in connection with 


I 




‘Itoportt' fjto«44p4\>y 
'' ftol< 9 gicd" sitfvqy' f rbfii, 

2(w pouttda); 

produced in 1918. thb, jmpoitlM^k^ 
some spedal * grades oii moldtog" wiiih^ 
such* as the French rand foa 
fine bronze castings ‘and of refr^topyj 
rands from E^land : for Kning cetfa# 
iron furnaces,' is du/e to the difficulty; 
of making molders and foundrynm^. 
believe that the foreign randb wl# ' 
which they are familiar are up 
than the sands which are found m di^ 
ferent parts of America. 

The output of six states which pr6« 
duced 85 per cent of all the domestic 
molding sand diig in 1918 is given 
the accompanying tabic. * 

During 1918 the sled mills of the 
country were busy on war orders and 
a large' number of foundries were 
working at top speed. For this prob^ 
ably more than for any other reason 
there was a heavy demand for mold*' 
ing sand. There was an. increase of 
5 per cent in the production of sand 
of this class over that of 1917, and 
the price per ton received averaged . 
per cent higher. The output was 
4,910,178 short tons, valued at $5,121,865, 
as compared with 4,660,968 tons, val¬ 
ued at $4,303,809 in 1917. 

Approximately 60,196,600 short tons 
of sand and gravel of all grades was 
sold in the United States in 1919, ac¬ 
cording to preliminary estimates made 
by L. M. Beach, of the survey. 

This quantity represents" a decrease 
below that sold in 1918 of about 
1,628,000 tons. The value in 1919, how¬ 
ever, was $.17,819,000, as compared with 


Molding Sand Production In 1918 


lUtlKfll 
Ohio .... 
New York 
Nev 'lanw 


QiniitUy 

-1017- 

Avenso 

pries per 

Quantity 

- 

Affnngt 

price prr 

(short toot) 

Vilue 

ton 

(short tom) 

Value 

ton 

640.450 

I 606.734 

91.00 

1.168.715 

8 053.886 
6sa.to5 

$0.98 ■ 

703,208 

412.626 

.68 . 

885.617 

44. 

990.074 

1.218,217 

1.22 

857.481 

1.40a..'S41 

144, 

690,.487 

808,660 

1.24 

510.081 

770.512 

1.48 

611.916 

66U70 

1.06 

442.007 

626.637 

1,42 

287,483 

111,7.^2 

.38 

898,084 

138.000 

.45 




sand and gravel is not confii^ to the 
tabulation, and publication of the 
statistks of produetbn. Information 
concerning these products is constantly 
being sought and compiled and is free¬ 
ly givefi to apy inquirer. An engtneei 
inYork may .want a grade of 
sand especially fitted lor some 

.ttitticutor work there or elsewhere 
a^ ask What source of supply is 
neares|,^to his project* The survey 
promptly/ puts him in touch with the 
film ,x»r ifirins that can best supply .him 
rafid in the qttoiitity and of the quality 
he derirra ior his particular work. 


$37,927,079 in 1918, which shows 
the average price had increased, / , 

trend in sand production is shown 

the ' following summary covering five -r 
years: - . 

Mfdding SmS . ' . 

giMnUti ^ 

Tnr (short tons) . Vilm 

iSlS . S,6S5,Ue $241 

1916 .4.SS2.S49 8^ 

WIT . 4 .W 0 g|| 

1918 .. 4.910,m ■ |4f| 

wm .. 8.7164000 MU 

Producers report that' the demand 
for this material in 1919 was heavy 
but that the production was curtailed 
on account of gar shortage. 
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Making; the Shop Fit the product. 

X N THE ordinary manufacturing plant the 
foundry occupies the same relative position 
that the kitchen commands in the home* a^d 
it must be conceded that it usually is con¬ 
sidered by the owners in much the same light that 
the average man thinks of thjat essential domestic 
department. He regards it a necessity to be tolerated* 
but something that does not require elaborate furnish¬ 
ings or modern conveniences. Furthermore, the 
foundry, like the kitchen, is situated as far as pos¬ 
sible from the front door with all the intervening 
doors carefully closed so that it may not contaminate 
the atmosphere of the other rooms. Its existence is 
admitted but politely ignored as far as possible. 

The owners of a business are constantly on the 
alert to discover and apply new and improved methods 
in finishing their manufactured product, in developing 
and expanding their business according to modern 
standards, and in adopting present day publicity ideas. 
They take a commendable pride in keeping their office 
furniture and routine office work abreast of the times. 
Rarely do they hesitate in scrapping obsolete machin¬ 
ery or in building additions to their plant to facilitate 
the production made possible by improved mechanical 
equipment and methods. 

The office and machine shop, corresponding to the 
I'arlor and living room, are furnished and equipped 
according to the style of the times, and in conformity 
with the prestige of the owners; but the fiTUndry— 
the kitchen—is only the foundry and so long as a 
sufficient quantity of castings emerge from its mys¬ 
terious depths to keep the plant running, no one 
seems to care. Whether the adoption of modem 
methods and appliances would not show gratifying 
results in reduced costs, increased production or both 
is not considered in the average shop. 

Just as the location and equipment of the modem 
kitchen are receiving the attention they deserve, so 
also are manufacturers generally taking a more pro¬ 
nounced interest in the foundry. The same interest 
is evidenced in both the construefion and equipment 
of the modern shop, and an effort is being made in 
most new undertakings to place the foundry on a 
par with the remainder of the plant. 

The great strides made by the foundry industry 
ill recent years; the marked advantages'enjoyed by 
the large number of foundries designed and built for 
the specific manufacture of a definite product, as 
reflected in the volume of business and in their cost 
sheets, has influenced many manufacturers to consider 
seriously the erection of new foundries, designed, 
built and equipped in a spe^^ manner to suit their 
particular requirements, it is true that found¬ 

ries all are alike in their general characteristics* still 
there are so many details in connection with each of 
these operations, depending on the shape, size and 
other characteristics of the desired casting that a type 
of shop and equipment efninently suit^le for one 
class of castings would be totally unsuitable for 
another. It is therefore essential that the question 
be given careful consideration to secure the type of 
building and equipment which is best adapted to the 
particular work. Two points in particular constantly 
should be kc^t in mind when planning either an entire 
new building and installation, or remodeling and rear¬ 
ranging the equipment in one already existing^ The 
first point is to provide a building adequately heated, 
lighted and ventilated and the other is to^o plan the 
work that there will be no duplication. 















































Trade Outlook in the Foundry Industry 


Pncefl 

Advance 


cloud of prospective advances in freight 
M C\ rates has a silver lining for the foundryman 
^ J who hopes the increase in revenue received by 
the railroads will enable them to provide suf¬ 
ficient rolling stock .adequately to meet the needs of 
the country's industries. Almost anything which prom¬ 
ises to give adequate shipping facilities would be wel¬ 
come to the foundries pressed as they are for mate¬ 
rials. Another slant to the rate raise is the ultimate 
casting business to be. received by the foundries in sup¬ 
plying castings for new equipment. 

However, there is the other side of 
increased cost of materials. Pig iron 
is heavily dependent on carriers in 
its manufacture and the cost of its 
production will be materially in¬ 
creased by higher freight rates. It 
also would seem that the southern iron would be at 
a slight disadvantage from the change, as the hauls 
on these grades on the average are longer than the 
hauls on northern irons. Whatever the future de¬ 
velopments may show, the present tendency is for an 
increase in the 
price of pig iron 
in nearly all cen- 
t e r s. In the 
South some pro¬ 
ducers continue 
to offer No. 2 
pig iron at the 
former price of 
$42 for delivery 
the last quarter 
of this year and 
the first quarter 
of next. How¬ 
ever, the majori¬ 
ty of the producers are quoting $44 for this iron. Iron 
is being stocked at the furnaces in this district owing 
to lack of facilities, but every effort is being made to 
niaintain production. The eastern pig iron scarcity shows 
no signs of easing and most furnaces are fully booked. 
Current inquiry includes smaller lots for this delivery 
and some for first and even second quarter. Mal¬ 
leable demand is strong in Chicago but round ton¬ 
nages cannot be covered in that market and must 
be sought from Ohio producers. A sale of 1000 
tons irom an Ohio furnace has been closed for last 
half delivery at furnace, which brings it to about 
$51, Chtca^, .with the added haulage charge. 

Prelection of pig iron for July 
sho^[^ an improvement of only 
14,000 tons over the June output. 
This small increase in the total still 
permits a drop from the June rate 
of production. The total output for 
was 3,060.626 gross tons, while the tonnage for 
June was 3,046,623 gross tons. The July produc¬ 
tion«represents 98,729 ton.; per day, or a loss of 
2824 tons fnnn the Jiinq average of 101,553 tons. 
Merchant stacks made 782,596 tons compared with 
769,236 tons in June, a gain of 13,36Q tons. The 
(tally average was thus 25,245 tons, which is short of 
the June aye^e of 25,641 tons by 396 tons per 
day. Production of beehive coke increased by 18,000 
tons. during, the week ending July 24. The total 
output 0 ^ coke, estimated on basis of railhad 


Prices of Raw Materials for Foundry Use 

CORRECTED TO AUG. 6 

Iron Scrap 


No. 2 Foiindiy. Valley. $4U.OO to 47.00 

No. 2 Southern, BirinlnRham.... 42.00 to 44.00 

No. 2 Foundry, dilcaito. 40.00 

No. 2 Foundry. Plina(k1|iiila.. 48.10 to 49.10 

Rnsle. Valley . 46.60 

Malleable, Chleaeo . 40.50 

Malleable. Buffalo . 46.26 

Coke 

ConnellsrUIo foundry coke.$18.60 to 19.00 

Wise county foundiy coke. 10.60 to 21.00 


Heavy melllng strrl. Valley.. .$26.5010 2(1.2.5 
Heaty neltlng atecl, Pittahurgb . 27.00 to 27.50 
Heavy meltliw steel, ('bkaeo.. . 24.60 to25.00 
Htirte plate, Chlcapo.81,50 to 82 00 


Production 

Iticreaaea 


shipments was 381,000 net tons against 363,000 net 
tons for the week of July 17. This increased produc¬ 
tion was not felt in the consuming centers. Pitts¬ 
burgh reports a shortage of coke. Quotations on 
prompt foundry coke hold around $19.50, while 
even higher prices have been paid in some instances. 
The coke market in Cincinnati is irregular as^ % 
result of continued shortage with a heavy bu 3 dng 
demand. Most of the coke sold recently ,at $21. 

Increased cost of coal is bringing up the price of 
by-product coke in the Chicago district. A recent 
advance of $1 per ton seems likely to followed by . 
another increase in the near future as the cost of 
production is forced upward. At Birmingham found¬ 
ry coke is quoted at $12.50, although sales have been • 
made nt $15. Coal car supplies at the piines are 
slowly increasing and shipments grow. The car sit¬ 
uation for materials other than coal has been helped 
by the action of the interstate commerce commission 
in amending service order No. 9 so that the phrase 
coal cars is to include flat bottom gondola cars with 
sides less than 38 inches in height. It is estimated 

that this change 
will release 15,000 
cars for the iron 
and steel, trade. 
The increase in 
cars promised to 
foundry centers .. 
will be of great 
help in many dis¬ 
tricts in which 
the call for'cast¬ 
ings is still 
strong. However, 
in the Michigan 
and no r t h e r If 

Ohio district the demand for castings is markedly • 
decreased by the reduction in output of automobiles. 

A slump in the foundry business also is felt in the 
Philadelphia territory where a large percentage of 
the castings made arc for the shipbuilding industry* 
The work at the shipyards has fallen off considerably 
of late, at least, the number of new vessels being 
started is much smaller than it lias been owing to the 
completion of government contracts and the lack of 
private initiative. This decrease in shipbuilding not 
only is felt in foundries about Philadelphia but it , 
also affects foundries in different parts of the coun¬ 
try which have been making marine engine castings. 
So far little business has come to the foundries from 
orders for railroad equipment. 

Although the ferrous metals are little affected by 
the re^nt stir-up in Europe, the nonferrous indus¬ 
try is considerably disturbed by the international sit¬ 
uation.' This is felt mostly in uncertainty in future 
price developments. Tin fluctuated widely with the., 
variations in exchange, but the other metals held 
steady. The other controlling influence in the non-, 
ferrous foundry industry is the slowing of the auto¬ 
mobile business which is being felt. Prices of 
nonferrous metals based on New York qiiotations of 
Aug. 5, follow: Cofmer, 18.12%c to l8.25c; lead, 
8.50c; Straits tin, 49.50c to 49.75c; antimony, 7,25c; 
aluminum No. 12 alloy, producers’ price, 32.00c, and 
open market, 29.00c to 30.50c. Zinc is ^quoted at 
7.80c to 7.85c, St. Louis. 


No. 1 rut, Oilcwo, 

No. 1 cut, PhllHdelphla.... 

No. I rant. Blrmltvhani. 

Car whoeli. Iron. PlttahiirKh.. 

Car wheel!. Iron (lilcaKo. 

Kallroail mnlloahlf. rhlcaao.... 
Agricultural mailealile. Ch\mo 


42.00 to 42.50 
38.00 to 42.00 
82.00 to .85.00 
42.00 to 4.8.00 
87..50 to 38.00 
.12.00 to 82.50 
31.50 to 32.00 
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Comings and Goings of Foundryiiien 


s 


fi RKD A. BARENDT, who suc- 
ccetlcrl James A. Murphy as 
foundry superintendent at the 
plant (if Owens, Hooven« 
J^fiitschlcr Co., Hamilton, O., has 
been with the company in the ca¬ 
pacity of general foundry foreman 

for several years. Previous to joining 
the Hamilton firm he had a wide ex¬ 
perience in the marine engine field, 
lie served his time with the Amer¬ 
ican Shipbuilding Co., Cleveland, 
where hew worked for more than 10 
years under such competent marine 
men as the late G. S. Stoney, Elias 
Thomas and Hugh McKenzie. He 
was foreman of the Globe Poundry 
Co., a subsidiary of the American 
Shipbuilding Co., Cleveland, before ac- 
ce|)ting his position in Hamilton, O. 

hklward J. Mulvancy lias accepted a 
position with the Standard Engineer¬ 
ing Works, Ellwood City, Pa. 

Arthur Corbcille has assumed the 
management of the W. L. McCullough 
Foundry Co., of Vpsilanti, Mich. 

P, H. Davis has resigned after 30 
years service as superintendent for the 
Moline Malleable Iron Co., St. 
Charies, Ill. 

E. A. Walcher has been made works 
manager of the American Steel Foiind- 
ric.s plant at Granite City, 111., suc¬ 
ceeding W. C. Hamilton. 

C. M. Campbell who until recently was 
metallurgist for the West Steel Castings 
Co., Cleveland, has been made superin¬ 
tendent for the Pioneer Alloy Products 
Cu., of that city. 

Charles H. McKnight, president of 
the Carbon Steel Co. and the Pittsburgh 
Iron & Steel Foundries Co., both of 
Pittsburgh, left recently for a two 
months* trip to Europe. 

Frank F.. Rentz, Jpmierly superin¬ 
tendent of A. Allan & Co., Harrison, 
N. J., has been made superintendent 
for Sheelcr-Hcmsher Co., Philadelphia, 
maker of special alloys. 

Gilbert Murray, formerly connected 
with the Hill Pump Works and the Mid- 
West Engine Co., has started on his 
new duties as general superintendent 
of the Anderson Foundry & Machine 
Works, Anderson, Ind. 

Albert W. Walker, foreman of the 
foundry department of the Howard & 
Bulough Aipefican Machine Co., Paw¬ 
tucket, R. I., has recently resigned his 
position to accept a similar ‘ position 
in Elmira, N. Y. 

C. B. Fulton, for seven years with 
the Fawc^us Machine Co., Pittsburgh, 


has been made general superintendent 
of the Aetna Foundry & Machine Co. 
W'arren, O, John H. Rose, formerly 
in the engineering departments of the 
Youngstown Sheet & Tube Co., and the 
Republic Iron & Steel Co., Youngs¬ 
town, has been made chief engineer. 

A. W. Vale, who until recently has 
been foreman of the pattern shop of 
the R. V. & W. Bolt & Nut Co., Port 
Chester, N. Y,, has accepted a position 
with the Bethlehem Shipbuilding Corp., 
Elizabeth Port, N. J. 

A. Robertson, formerly works man¬ 
ager at the Sharon, Pa^ plant of the 
American Steel Foundries has been 
transferred to Alliance, O., where he 
will be works manager of another plant 
of the same -company. Mr. Robertson 
is succeeded by Marsliall Post. M. £. 
First, who was works -manager at Al¬ 
liance, has resigned. 

W. A. Toothill has been appointed 
sales representative for the Dayton, 
O., territory for the Quigley Furnace 
Specialties Co., New York, manufac¬ 
turer of steel and alloy pots and boxes. 
Mr. Toothill was for some ’ years 
metallurgist with the International Mo¬ 
tors Co. at the Plainfield and New 
Brunswick, N. J., plants of that com¬ 
pany. 

Will Mold Fall Meeting 

7"he fall meeting of the British In¬ 
stitute of Metals will be held at Bar¬ 
row-in-Furness, England, Sept. 15 and 
l(i. An extensive program of papers 
dealing with nonferrous metals has 
been prepared. The program includes 
an official reception by the mayor, to¬ 
gether with visits to a number of in¬ 
teresting iron and steel works includ¬ 
ing the following: Messrs. V'ickers, 
T,td.; the Barrow Hematite Steel 
Works; the Barrow Paper Mills; Hod- 
barrow Mines; Millom & Askam 
Hematite Iron Works; North Lons¬ 
dale Iron & Steel Co. 

Change Meeting Dates 6f 
Chicago Club 

Meetings of the G)icsigo Foundry- 
men's dub during September and Oc¬ 
tober will be deferred one week, to the 
third Saturday evening of each months 
instead' of the second Saturday, resum¬ 
ing the regular schedule the second 
Saturday of November. The new dates 
will be Sept. 18 and Oct. 16. 


Choose Name for Societies 
in Affiliation 

Considerations which influenced the 
naming of the Federated American 
Engineering societies are reviewed in 
a bulletin recently issued by the joint 
conference committee ofthe national 
technical organization. According to 
the statement, the purpose was to 
secure a short title that could readily 
1)0 used. The committee decided that 
the name of the organization should be 
indicative of its character, based on 
the fundamental resolution of the or¬ 
ganizing conference, that it should 
consist of societies and not of in¬ 
dividual members. The words "asso¬ 
ciation," "confederation," "federation," 
and others were suggested and con¬ 
sidered and all were rejected and 
finally as a compromise the word 
“federated" was unanimously agreed 
upon. As other countries arc looking 
with interest on this movement with 
the probability that there will be 
similar organizations formed in those 
countries, it was felt desirable that 
some distinctive name should be given 
the organization in this country, and 
so the word "American" was adopted. 
It was thought undesirable to use as 
long a name as, "Engineering and 
Allied Technical Societies," especially 
in view of the fact that engineering as 
defined in the preamble of the con¬ 
stitution is an all inclusive word, and 
it was, therefore, decided to use only 
the word "engineering" in the title. 
Hence the name "Federated American 
Engineering Societies." 

Organize Foundry 

Capitalized at $400,000, the Decatur 
Casting Co., with headquartt^rs at 
Hamilton, O., recently was organized 
to engage in the manufacture of gray- 
iron castin^p*which are now being 
produced it a plant which the com¬ 
pany has purchased at Decatur, Ind. 
Officers of the company are:' Presi¬ 
dent, S. Rentschler Sr.; vice presi¬ 
dent, G. A. Rentschler Jr.; secretary 
and treasurer, H, A, Rentschler, and 
general manager, D. McDaniel. . 

The Service Casting Co. recently^ 
has beeti organized at Blancbester, O.,*^ 
by R. B. Huyett and Chas.. N. Secrist; 
to specialize Jn small gray-irpa cast¬ 
ings. The foundry has been in oper- , 
atiop since Feb. 1, 1920^ doing con¬ 
tract work. . / 


August 15, 1920 

Obituary 

Erastus Kwa, who ior. many years 
was . prqminent in^ the malleable iron 
industry at Erie, Pa^, died at the home 
of his daughter in Erie, July 18, at 
the age of 81. Mr. Kies first entered 
' the malleable iron industry in tjhe 
early sixties at Toledo and Canton, O., 
and in 1871 became associated with 
the Jarecki Jifg, Co., Eric. When the 
Eric Malleable Iron Co. was organized 
ill 1880, Mr. Kies was appointed super¬ 
intendent. He retired from active 
business in 1913. 

William A. Schreiber, president, the 
L. Schreiber & Sons Co.. Cincinnati, 
died recently at his home in that city. 

Arthur Jerome Eddy, organizer of 
the American Steel Foundry Corp., 
National Turbine Co,, the American 
Linseed Oil Co., and author of Eddy 
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EgASTUS RIBS 


oa tnnU and ComHnatfons^ r^eatly 
died in ptkago. 

The use of natural gas for the 
'production of high temper^rds is 
never satislacftory i^thout regenibra- 
tion, and most natural gas useM fail 
to rcgeneraite it but work with <^ld 
gas and cold air. One difficulty hi; 

' makini^ proper regenerators for 
Ural gas is that tremendous volumes , 
of air' are required for one vokiifiie 
of gas; in the case of producer' 
gas- about equal volumes of gas 
air are used, but lor natural gas fully 
six volitmes of air to, one votuuje of 
gas must be employed. 


One method of salvaging the tin 
froim tin plate scrap consists of elec¬ 
trolyzing the scrap in a soda bath, 
from which spongy tin is thrown 
down on an iron cathode. The tin 
is scraped from the cathodes, washed^ 
dried, melted and cast into Ingots. 




the Foundries Are Doing 

Activities of tke Iron Steel and Brass Shops 


tiiiiisiiiiiiiiiniiiiiiiiiiiiiinniiiiiii 

TIi« Randall Foundry Ho., Mldilgan City, Ind.. 
plaiM to erect a roundry. 00 x 100 feet. 

The Oil nty Dmsg Worka. Beaumont, Tex., Ls 
planning the rrcrllon of a now plant. 

11\Q Fisk k Jcncka Foundry Co.. Geneva. HI., bus 
piin-hiised the buildhiKS now occupied by U. B. Fargo. 

The capital stock of the Keixhey Machine k 
Foundry Co.. Lanrnster. Fo., recently whb Ineraased 
from $30,000 to $200,000. 

Bids have been taken by the Wanner Malleable 
Iron Co., llammoiiil. Ind.. for the erecUon of a 
bitjldlng, 40 X 00 feet. 

Ihe Superior Std-l CaHlIngi Co.. Benton Harbor. 
Mk-h.. la conutructing' a malleable Iron foundry. $00 
X 300 feet. 

Tbe capital stock of the IdnAbiiis Fonndnr Co., 
Ijr-ncbbum.. Va., haa hern inereaaod from $019,000 
to $1,619,000. 

Tbe FrJtaeU Brasa Foundry Co. reeanUy purduaed 
the plant of the International Leather k BelUng 
Co.. New London. Conn. ^ 

The Buckley Foundry Co.. 4|ta||ld, Maoi., hat 
completed plana for the eroctlei^wa foundry, 06 
X 100 feet ’ • 

tbe Ubeity Foundry Co, 1831 Center tine road. 
Detroit, ebortly will atari on the ereeiKm of an 

addition to ua foundnr. $6 i 160 feet. 

Oalnea Brto., Mabport, B. L, neUl woken. Into 
ptsdumd t tlte of 16,000. ioaare feet on whldi 
they wtU eriet in pvk ffDim$hr. 

^ Ftfloeer. Bnin Wbcki, Indfenapdlli. I. W, 

F^.. nanater. wUf build n iMndiy. 160 t IBl 

^, 3he Atlaa Ftonigy 300 O#. MM. 
paa\ H li Mull tbe enMton «r so^'tofdMl to Ua 
plut. 00 s SO feet; 

^ ^ FttitoMMey Braaw Ck, i$ 0 t <Jna€ 
ilatot. OiMIken.' N. lOMitoed^ Itr oiMtot 

atoek IM I300.000 > fM.O00. ' 

Bmi^ of in' Mtottofii to. ttii 'btoi laeiOv; fO- 
b^ .B6 ]i lOtr fwr. ? ¥ bitoi Miiioto by ii» 


mil 

Uavllt Foundry Co., Liberty atrcct, Sprlngeflld. Mass. 

Hm PIttibuiKh Mkllcable Iron Co., 34 Small 
man atreet. Plttaburgh, haa acquired a plant illr, 
120 X 160 feet. 

The Hodes-Zlnk Co., Fremont, 0.. manufacturKr 
of ootoinobllo coatings, has acquired a site on wbldi 
It plans the erection of a plant, 106 x 130 feet. 

The Cbailea D. Ilevenor Co., Buffalo, ha.s tx-eii in* 
-corporaied with a capital stock of SlQO.OOU. lo 
manufacture machlneiy. caatlnp, etc., by U. M. and 
J. H. Frotlmrlniham and L, THden. 

The New Haven Stove Bepalr Co., New Haven. 
Conn., has awarded a eontiaet for tlw erection 
of a n«w plant, 24 x 100 feU, with an cxtenelon, 
13 I 24 feet. 

Fpindatlon work haa been completed and Ml the 
eleotrleal equipment bai been purcbiaed for Uie 
Inatollation of an eleotrle funmoe at the plant 
of the Cincinnati Steel Casting Co.. Cincinnati. 

Itw Cairoll Castings Go.. Baal Chicago, Ind.. 
has purchsfied a tract as a site on whldi to build 
a new plant. • The eonpany. which la capitalized 
at $26,000, will maiuifeeture gray Iron caatlnge. 

The ..Mbdern Foundry k Macfalno Co.. Minne¬ 
apolis. L 4. Bedard, ■auger, 8183 SulHag 
arenaq, li buUdlng a foundtr and laciilM shop, 
T4 X 140 feet # 

The Southem liiQulpaMnt Co., Laivel, Mtia., cap- 
ItolM at $10,000, bu been chartered to manu- 
faeture foundry prodnets, by B- $• Coffman and 
d. >L CUhottL 

Tbo Blehmaid HIU Foundry Co.. Brooklyn, N. T., 
too haao OMliad by & i. A. WUllani tnd 4. M. 
0*fBie^ ISO Montagu atioat, Brooklm, to engage' 
to too ■amtfkton of JroB and atoel eaitlngi, etc. 

ftm btol^ foiMriy opoitod by the Bhoto 
bfitod Mini Hom Shu Co.. VaUay Fal^ R. 1., 
Mi Ms attmd fi* an torn feigidnr for the Cbeleea 
|M Wdili Ooi. 

Dto kiyitoa Itoliiby Go.» Koooiha. Wla., pliu. 
to gMM A tmatf, 60 s.160 feet 

.te. A«iil^ Ovboofe MOddotty Co.. Gnuid 
Mdi.'HB a,. MBfectanr of lea ■adUnaa, ate.. 


plana the ercriton of a number of plant addttloM, 
including a pattern storage building. 

The Elkhart Foundry k Machlu Co.. BttbMt, M, 
contemplates tbe erection of an addition to ttf 

The Bemert Mfg. Co.. 480 Adiui alnel. 
Milwaukee, haa awarded coiitraeto for the orutloo 
of a new foundry and machlu shop. 90 S ISO 
feet, and 40 x SO feet. 

Tbe Albion Foundry k Machine Co.. Albion, lOeb.. 
has been incorporated with a capital stock of $100.- 
000. by Arthur C. Uudnutt and otbari, to take eaar 
the foundry of tbe Unfoa Steel Fyoducta Ca. 

The WorUilngton Pump k Machinery Cetp. tom 
started work on the construction of a near pat¬ 
tern ahop at its plant In Cudahy, a subdrh of 
Milwaukee. John D. Bird la genera] mamlMr. 

The P. D. Platon Ring Co.. Eau Oalre, Wtf.. la 
a new corporsUon. ^^mnlaed by C. M. PnU, 
Edward L. Boas and Jbaepb C. Cidver, to eoiM to 
the rumifBctare of piston rings, ^ 

Tho Aluminum Minufaciurea, Ine., CleviUnd. liai 
purduuwd a lO-aere site at MaryiriUo, Midi., « 
which It plau to buOd a plant for tba ■MniWftirr 
qf aluminum caatlnga and drop forghgi- 

Flre recently damaged the plapt «f ttm Mvpiir 
Foundry Co.. Beastr Falla. Pa., maiuifaetarur ^ 
Inn and steel eistJngf. Hie plant wD) ba 
toillt 

Tbe Xhdusfarlal Preduettoo Engineering Cm.. Dto- 
' ton. 0.. wood and metal pattern urnkto, ptoas to 
tocreue its capital itoek from $10,000 to $36,000, 
to feiance tho enlmglng of tta plant 

An addRlon li being erveted to the foundry of 
the' Buckeye Fowidry ^ A Mfe. Go., Owpiek, R., 
which It la expected will be moi for oengNM 
diorUy. 

A company la botog erganM at Bairtoii ltober» 
Mfeb.. by 0. R. and W. & AUerian. of "the Aller^ 
too Patten Worka, Bentoo Harbor. vtaUh. vlB en¬ 
gage In tlia foundry buluM. 

The Wklker k Pratt Ch.^ 33 HnUa i(M, Boa- 
ton, ■anubctimr of biu«i, alovw. ate., witb a 
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filant Rt WAt(>rtnwn, Mbm., Im Imving pljuit pre- 
PHifd for the orcfftlon or a ruuiidiy, 200 i 330 f«et. 

Charles McMurphy. fitmicrijr ronnented with the 
liarotils Car Co., Laoonla. N. It., with a numbor 

of RfUMKdatos Is erecting a fuimdry at Conrorjl 

Junction. Mam. 

Tbs Fairbanks Co.. 4-10 Glcnwood avenue. Bing¬ 
hamton, K. Y., manufactunir of Iron and brass 

valves and otber metal prorjucts, has had plans 
prepared for rebuilding lLi foopdo’. 44 i 100 feet. 

Capitalized at $50,000, thft Buffalo Brus Cast¬ 

ing Corp, Buffalo, recently aas Incorporated to 
mauiifacturc brass. Iironzc and ntlifr metal eastings, by 
J. and U. Popp and C. Roaenherger. 

Plain are being made by the Virginia Inm. Coal 

tt Coke Co., Tumi) Creek, Va.. to rebuild Its foundry, 

marhlno shop and caqienUt shop, which recently was 

damagrd by Dr. 

Plans have been prciiared for I4ie oreeilon of a 
foundry for the John J. KIley Co.. Brooklyn, N. Y.. 
whlcJi operates an Iron and bnus foundry on Van 
Brunt stRet. 

The capital stock of the Kuckrord Ciiion Foundry 
COi, 1129 Rbrer street, Rockronl, 111., recently was 
increased from $25,000 to $40,000. J. P. Lundell 
Is president of the company. 

Ttic Alqron Gear k Rnglneering Co., Akron, 0., has 
under conshleration the erection of a new plant. 
The coniiiany In addition to maniiracturing gears, 
makes rubber maclilncry, tire corea and molds, L. 
A. Palmer la president. 

The Hoys Mfg. I'o., Twelfth and Erie streets. 
Erie. Pa,, manufacturer of Imns and bronze products, 
has broken groimd for the erection of an addition to 
Its plant, 55 X 113 feet. William IT. Foster Is 
president of the enmpiuiy. 

The Phoenix Foundry Co., Dallas City, 111., will 
UPen a foundry In (be building formerly ooeupled 
by the Ngrthwestem Btamning Co., 800 Osborne 
street. Burlington. Iowa. Bnuis and ahiumlnum ware 
will be cast. 

The Wlldman Mfg. Co., Norristown, Pa., manufac¬ 
turer of machinery and parts, contemplates tlie erec¬ 
tion of a new finindry and plant addilion. Lockwood. 
Greene k Co., 101 Park avenue. New York, are 
arrhltects. 

Csiiitallzed at $.50,000, the Forest City Foundry 
Co., Rimkford. III., recently was Incorporated to monu- 
faeturo eastings, by Frank Johnson, Charles Johnson, 

* Clisrles UlM. Otto Anderson. Carl Knutson and 
others. 

Tlie Newark, N. J. plant of the Crockcr-Whceler 
Co., Ampere, N. J.. which has been used for the 
production of castings, has been placed on the 
market. ITic foundry comprises alKMit 20,000 square 
feet of floor space. 

The Gerllnger Bteel Castliig To. and the (!er- 
llnger Electric Hteel Fniiiidry Td., West Allis, MU- 
waukM. haw been omsolUlatrd under tlie name of 
the Gerllnger Electric Hteel Casting Co. witli a 
rapftsl stock of $500,000. Walter Gerllnger Is 

.seeratl^y. 

Tho Nelson Pulley Co., Milwaukee, recently was 
Ineorporated with a capital stock of $25,000, to 
manufacture transmission appliances, and to operate 
a foundry and machine ahop. pattern shop, etc. 
The tneorporaton an Joseph R. Tierney, 11- J- 

Hass and Frank J. Jennings. 

M. G. Tennant, former manager of the Obmplr 
Stwl Works, Seattle, recently purchased the plant 

of the Malleable Steel ft Iron Co., at 1163 Minne¬ 
apolis street. Tscoma, Washington, and Improve¬ 
ments are now being made to the plant, which will 
be operated under the name of the Tennant Steel 
Casting Co. 

The Waieriiuiy. Farrell Foundry ft Mkchino Co., 
Watertnwy, Conn., has hmrcmied Ita capital stock 
^frora'^ $440,000 to $2,500,000. The company nanu- 
ractUTN machinery and castings, Indiidlng hydrudle 
Miulpment. and recently estahHihcd a plant at 
Buffalo, The ^company also started the mitnm- 
tha of an addition to Ita plant it WUerbuiy. 

to be 43 X 180 feet. ^ 

By flMvlng lA oinces Into an adJofadng building, 
tho 'Flymoutb Foundry ft Maehliio Co., PlyauNiUi, 
Whi.. has gained eunsldenblt imma lUch la bchii 
tanned over to toolroom arid sloebroom pvpopea. 
fbf which new equipment* haa bean purahaaed. 


The Keeley Stove Go.. GoInmUa. Pa., has had 
ranaid plaoB prepand for ihe aneUim of a new 
pl^. 25 X 30 feet. 

"The Standard Mallealdo Co.. EancirUle, 0.. hta 
been Incorporated with a capital stock of $100,000. 
to Uke over ihe plant of the Wgldtg Foundry Co. 
nie company will spedaHae in the manitfactun* of 
malleable casUngs for ndtaton and. wUl also make 
gray Iron castings. Ibo omcen are: President, Eli 
A. Palmer; vice president. W. M. Bateman, ami 
aecKtaiy-tfeasurer. A. L Bea. 

Capltallxatlon of the VnUed Mbdilnc ft Mfg. Co.. 
Canton. 0., recently wag IncreoKed to provide for 
tho expansion to the company's present plant. The 
additional facnities will Include a gray Iron and 
semlstcel foundry, which ' will have a capacity of 
from 25 to 50 tong dally. Additional machine tools 
and foundry equipment will bo purchased within the 
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next 90 da>'R, arcjirillng to C. E. (Irlfftth,' president 
of the company. ^ 

The Non-Ferro Foundry ft Pattern Co., Toledo, 0.. 
has icqirlred the plant of the M. Do Mera Black¬ 
smith, Tool ft Madibie Co., and will opefate a 
foundry and pattern shop. The company has In¬ 
creased its cApItal stock from $10,000 to $25,000. 
P. A. Gaynor Is manager. 

The Van Brunt Mfg. Co., Ilorlcou," Wla.. raarui 
facturer of flrllls, |eeders and agricultural Imple¬ 
ments, plans to increase the rapacity of Its plant 
by the erection of a foundry addition. 80 x 200 
feet: a forge idiop addllkiii, 50' x 90 feci; a 
steel storage building, 40 x 150 feet and a dry 
kiln addition. .10 x 90 feet. It also plans to 
en*ct a steam generating plant odditlon, 00 x 60 
feet. Fred H. (:hius.Kcn Is president aitd general 
inanager. « 
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New Trade Publications 


TltlJCKS.—Tho Available Truck Co.. Chicago, has 
published a folder in whldi the speelflcatloiis, etc., 
of irurJis which .It manufactures are gUen. The 
leaflet also contains ll:ie drawings of the truck. 

BEFKIGfiRATlNG PLANT.—Refrigerating plants 
designed for household servlet, are described and 
Illustrated In a booklet recently Issued by the 
Norwalk Iron Works Co., South Norwalk, Conn. 

CHAIN BLOCKS AND TKOLLEYS.—'nie* Yale ft 
Towne Mfg. Co., Stamford, Conn., has Issued an 
illustrated booklet in which the use of chain blocks 
and trolleys In naddno shops. Is thown by a num¬ 
ber, of illustrations. 

ELECTRODES.-—The Aeheson Graphite Co., Niagara 
Falls, N. Y.. Is circulating a leaflet In which at¬ 

tention is called to electrodes which It maatffactuies. 
The bulletin Is a reprint of on advertisement which 
was publUbed In a recent Issue of Chemical A 

Metallurgical Bngineeting, 

FOUNDRY EQUIPMENT.—Molding machines, both 
hand and air power. Jolt stripping plate machines, 
core machines, lifting devices, piston macldnes, 
potirlng devices, and otber foundry equipment are 
described and illustrated In a 4-page folder being 
circulated by Uw; Arcade Mfg. Co.. Freeport, 111. 

DOOR OPERATOR.—The Loch-Walters Co., Cleve¬ 
land. Is circulating a 4-page folder In which It 

describes and illustrates an automatic door operator 
for use In factoiies, warehouses, garages, etc., where 
opening and closing of large doors osnually has 
been difficult. Tlie device described is operated 
by air. Details are given. 

ELEVATOR CONTROLLERS.—The Cutler-Bsniner 
Mfg. Co., MUwaukN. has publlBied a 24-gaCB Illus¬ 
trated booklot In which eontroUers for doetrle 

elevators an described and Illustrated. The book¬ 
let points out the salient features of the eon- 
trollen and gives full details, as to design, con- 
stuetloD and operation. 

BELT JOINING.—The Crescent Belt Fastener 
Co., 381 Fourth avenue. New York, recently 
has issued . a booklet ileHcdbing the application 
of its HiIh booklet, entitled Uodem, 

SeienliJUs MHhoth ttl Ihlt Jointap, coiUaIms prac¬ 
tical iiifomnaiiou on up-kcep and vafo to assui^ 
the beat service from power beltii 

BAND BLAST APPARATUS.—Ite Injeetor sand 
blast apparatus Is "described soil fUustrsted In t" 
booklet being climdated by J. M. Betton, New 
York. This appsilMus Is adaptabla fsr use with 
high or low pTMSun ind msy be used for Memi- 
Ing cutlngi of ill kinds, metalk tejf middnlng. 
removing paint, rust, < etc. Tbs Mdet • glrai 
details Vi to eonstrueUen and epmttUflt 

VENULATINO FANS.-An Illustrated booklet bss 
been leiued by the Buffalo Foiie Co.^ Buffiyo. 
In Uhlch codoRIbI fhn« for use Si ordlheiy hegtUg 
and ventllattiig practice are described and Rlui- 
trated. This rsn li of the multlblide type, haring 


blados of single curvature confunnlng to the sur- 
face of the cune. Full descriptions of the vanoiis 
parts of tho fan .ire given, and the booklet also 
contains tables of perfonnanccM which should hr 
of aid to engineers and architects In making fan 
solectlOM. 

I'NEUM.VnC TOOLS. A 124-page illuatmted caU- 
log Is being circulated by the Keller Pneumatic 

Tool Co., Grand Haven. Mich, In wlilch pneumatic 
riietlng, cliipping, calking, fliie-bcuding and seal- 
ing hammeni: pneumatic dolly liara, ladders-un, jam 
riveters, rivet buaterB and sand rummers, aa well 
as pneumatic valvelcss and corlisa valve piston 
drills, wood boring macbiiuiR, grliidcra and various 
accessories and parts uf tmeiunatlc loola are de¬ 
scribed and Illustrated. The booklet gives specl- 
flcutlona and otlicr data. 

PIPE WELDING.-The Metal ft Thermit Coip., 
New York, lias issued and will distribute on requrat 
the third edition of Its plim welding pamphlet 
No. 16. Tlie new pampidot describes and Ulus- 
trotes 111 detail liow thermit pipe welds are made 
and contains reports on tensile strength and 

vibration tests of pipe w*ldN conducti^d by Stevens 
Institute. Oii6 of the fenturcs of the new 

pamphlet not puhlUlied In former editions is a 

chart showing the comparative .cost of a welded 
pipe With the cost of installing compression 

flanges with bolts and gaskets and of Installing 
.jdbnws with flanged connections. The new edition 
contains an account of a 10-year ptpa test 
At West Albany.- N. Y., during which 700 feet 

of 4-lnc|i extra heovy welded pipe, which con¬ 

nected^ a power bouse of the New York Central 
Llnea wltlk a boiler house, was constantly sub¬ 

jected to a hydraulic pressure of 1500 lbs. to the 
square, Inch. ' 

ROTARY BLOWERS.—A second edition 

of 111 caUlo(^y rotary positive bloven has lust 
been issued by the P. U. ft F. M. Roots Co., 
^'onnersvtlle, Ind.. )8 pages printed on fine stock, 
covered with heavy embossed paper. As in the Aral 

edition apace formerly ghren to engravings of blower 
Inktallatlont has been used for englneerliig data. 
These data are full and designed to ghre users of 
blowers full biformatlon when ordering equipment to 
match , their ^iweds. dear explanation la made of Ihe 
npmitlAg prlnelple of the blower, with dItiniDS and 
the' catalog then passea to dsscrlptlomi of the 
Tttrloiii .tales'of blowsif and their parts, a- well 
nr the binterlals of whieft they art osoiCniBtod. 
yialftalpE W 'ibo sevsrat types are pressniiA FuU 
taftnimu, .tUurtiat^ by a table of slies, are 
' fhrio for sstaetlon of a foumby tdowW, for thdoe 
used !a couneetlixi with oR and gas fumssse and stacl 
eonyerten. Pidl oiplaaalon is mmls of onupUngs 
ani tales. Graphs, malm It ' easy to detavm|oe air 
vetadtlN.. $)po niettan and flow thrautfi erlfleft 




Ancieiit Bronze Baffles Founders 


Chinese War Drum Cast at the Beginning of the Christian Era Is 
a Molding Enigma—Modern Cylinder Shops Would 
Have Trouble Duplicatini; This Relic 


g LMOST two lliotisaiul years ago, an un 
known Chinese artist and foundryman 
produced a casting which today 
probably could not be duplicated 
nor even imitated with success. Work¬ 
ing with primitive insfrumeiits, no 
doubt with the crudest of mechanical 
devices and melting his metal in an 
open-flame, charcoal furnace, this 
ancient foundry man produced a 
work which is as inscrutable as 
the character of the millions who 
throng the Celestial Empire. That 
feeling of pleasure which appreci¬ 
ates symmetry in all thiijg.s, can¬ 
not hut react to the beauty of this 
casting which forms one of the 
most prized exhibits at the, Cleve¬ 
land Museum of Art. Worcester R. 

Warner, scientist, engineer aijd ona of 
the world's foremost manufacturers of;; 
astronomical and precision insttument's,^' 
was the donor of the casting to the 
Cleveland museum. Mr. Warner, who |s 
himself an authority on Chines| afjt,. was 
attracted by the beauty of the casting, and 
not until it was in his possessfon did ht 
appreciate the value ofAh^jpiece as 
example of the work ofa^ent* 
foundrymen. . The casting is a 
Chinese war drum, of a peculiar^ 
form, which frdm a compari¬ 
son with one or two other 
drums in this country and^, im 
China, seems to have been chaic* '' 
actertistic of a certain district^ . 
in , the ‘southeaster portion 
the country. Thevdrum is 
cular in fof-m, with a Mi Up,* 
which extends beyond the sf^ 
as may be noted from the *11-. 
illustrations, The sides are Stinved [ 
and shaped in i^gr^geful con-; 
tour, with a convex or bolgp J 
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ing ar;ra immediauly beneath the lop, and with 
two concave portions meeting in a sharp V* 
.haped ridge extending arouqd the cir¬ 
cumference at about a third of the 
distance from the bottom. The lower ^ 
edge is headed to a tliickness about 
twice as great as the shell or sides. 
The top is decorated by a scries of 
18 concentric .‘circles, repeating at 
irregular intervals designs coni- 
po.sed of small characters. These 
figures are in relief and stand 
out strongly. The center 
is a circular boss with’* radiating* 
rays in relief. The boss doubtless 
was the point where the drum was 
struck in sounding. Around the 
outer circumference, spaced at equal 
distance are conventionalized frogs, 

. each alternate one bearing a smaller 
I frog upon its back. The outer sui^ace 
of the shell is ornamented in a shi^r 
manner with parallel rings fortned olj.-the 
same designs used, in the head, and with 
ihe double line,s separating the different 
rings. On opposite sides two pairs of 
loops arc attached, apparently fo®, ^ 
purpose of forming supports, by which 
cords were attached to swing 
the drum with the flat sur¬ 
face upward. J. Arthur Mac- 
J^ean, curator of Oriental art 
at the museum, ascribes this 
casting; to the people of the 
Szochman ^ovince in south¬ 
eastern (fhina, and states ^^at • 
various^ undisputed evidences 
place its origin at «omc time irt 
the Han dynasty. Ithich em¬ 
braced the years from 202 
B. C. to 220 A. D. A 
ilar bpt smalfer drum. 
scribedMn p work on Chinese 
art publish^ by the Victoria 
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THR INTRRIOR flTILI, BRMW TItArn; 0/ 

AM'IKNT MOLIIINCI 'BAND 

and Albert Museum, bears the. in¬ 
scription bcf^inniiiK: *'Madc on 
the fifteenth day of the ei^^hth 
month of the fourth year (A. | 

1). 199) of the period of Chicn 
An.*’ The same description 
state.s that the war drums were 
known as (.'hu-ko Ku, or Chu-ko’s 
drums after the famous Chinese 
gcMieral, Chu-Ko Liang, who in¬ 
vaded the Shan eonnlry early in 
the third century, one of the drums 
j*till being |>reserved in his own an 
f:rslral temple in the province of 
S/echuan. The history, and proliahly 
early service of the casting is known only 
through comparison with similar 
whicl) have been inscribed, or which 
through recorded data may be traced closku* of onk of THE TWO 
back to the ancient era when the hron/.e LOOPS - FPLL SIZE 


TWO DIAMhTIJIt’ALLY OPPOSITE PARTINO 
LINKS ARK APPARENT IN THE BIPKS 

lances between the frogs, and di¬ 
rectly over the sides of the 
drum. It is probable that a 
concentric row of risers was 
placed nearer the center or that 
the center boss may have been 
carried np through the cope. 
Some irregularities at intervals 
nearer the center seem to support 
this assumption. These latter arc 
also concentric with the drum-head 
boas. The lost wax process m.iy 
have been used in molding the drum. 
This theory would explain the regulari¬ 
ty and precision of the decorative fig- 
However, if this method had been 
used, and the entire design made in the wax it 
probable that the small decorative 
PAIRS OF motifs would have appeared depresseil 
in the surface of the casting instead 


from which it was made was melted and 
oast. The physical aspects of the cast¬ 
ing, that at once iinpre.ss every foundiy- 
wiaii present even more of an interest¬ 
ing mystery than its origin and history. 
The sixe, and extremely light section, 
coupled with the relief work in or¬ 
namentation and the attached devices 
on the top and sides, make the cast¬ 
ing one which would he exceedingly 
difficult if not impossible to duplicate. 

The flat drum-heat measures 2 feet 
10^^ inches in diameter; the height, 
mi^sured from the bottom, or open 
end to the edge i.s 1 foot, S-lj inches; 
the’ diameter at the loiMrer edge is 2 
feet, 9^ inches; and the circumference 
around the depression ’which fdrms 
the smallest section, imm<fdiately be¬ 
neath the loops, is 7 feet, 10 inches. 
It thus may be seen that the drum is 
large compared with the average pres¬ 
ent day art bronze, auch as vases, urns 


iiiui hollow-ware vessels of a similar 
nature. Yet, the average thickness of 
I he shies and head is about inch, 
and is uniform throughout as to 
prompt the greatest admiration from 
modern foniulrymen. It weighs only 128 
pounils. 

I'o the ai*ti.st and antiquarian famil-‘ 
iar witrr ancient examples of oriental 
workinan.ship. the beauty and precision 
of the casting is readily apparent, and 
111 no way surprising. The sign.s by 
which molders may analyze the way 
in which a cp.sting was formed in the 
sand, are contradictory, and no positive 
evidences apparently are available to 
prove what combination of operations 
was employed. 

It may be established that the drum 
was poured with the flat head upper¬ 
most. The marks of 30 sprues, plain¬ 
ly are evident, spaced at equal dis- 


of standing out in relief as they do. 

It is.not beyond belief that a cylin¬ 
drical core was swept about a spindle 
,aiid molded to the contour of the drum. 
The core then may have been coated 
with wax to desired thickness and 
a drag, 4,.. vertically, set around it. 
This after ramming probably was 
swept. level with the top of the core. 
Then a thin flat pattern of the top. 
carrying the rays emanating from the 
spindle, wag set on the cope, rammed 
and the sprues made. The pattern was 
lifted with the cope. The cope then 
was turned -over and the pattern drawn, 
^he Wax over the sides of the core 
wah melted and allowed to nm out. 
Th£ halves of the drag were drawn 
bftek. horizontally on the plate, lifted 
tot one side, and probably again set 
up with a spindle or rotating shaft ver¬ 
tically located at the center. A marker 
or templet rotating on this shaft prob* 
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ably was used to scratch the horizontal 
rings which space off the different de¬ 
signs cm the sides of the drum. The 
halves then doubtless were placed with 
the nmer surface upward, and the 
different designs, carried on some sort 
of block were stamped at intervals as 
they appear on the surface. 

The designs upon the top probably 

w^rc made in a similar manner, the 
concentric rings being scratched in the 
surface and the small characters 

stamped with the repeated pressure 

within the rings. 

This theory of the method of mold- 
ing has many evidences to support it, 
but nevertheless is weakened by some 

characteristics and practical considera¬ 
tions that seem hard to answer. The 
lost wax process alone could supply 
the exceedingly thin section of the 
sides, as it is almost unbelievable that the 
two halves of the drag could have 
been molded against the core, after a 
parting material had been applied, then 


other in the sidesi prove beyond ques¬ 
tion that the two halves were drawn 
back and again replaced. 

That the h<irizontal rings, and those 
which separate the different circles. of 
figures on the top, were scratched into 
the surface is practically proved by 
close cxaininalio!\. Traces of slight ir¬ 
regularities, and ihe variation in the 
weight and thickness of the lines point 
to this assumption as correct. 

That the small decorative figures 
were stamped in, is .shown by llv'ir 
irregularity of outline and the uneven 
spacing which might be expected were 
they applied in thi^ manner. Further, 
the patterns often overlie the lines, 
and tend to prove that they were 
stamped in the mold after the lines 
had been made. Granting this theory, 
it is difliciilt to conceive of the pa¬ 
tience which would apply these small 
stamps to the surface a sufficient luini- 
ber of time.s to make the thousands 
of impressions. On the top the 


be interesting J;o know exactly how 
the moldcr maintained a surface whtch 
would take the impression - of his 
stamping tool, or type as it was in 
reality, and whether after the desigti 
had been finished, the mold was baked 
or dried. Some traces of the molding 
sand remain within the drum, under 
a surface of soil or dust of more gc- 
cent origin. The molding sand i.s iiiv 
paliiahly fm^. In fact it seems to the- 
touch to be as liglit as modern part-. 
ing dust. 1'hc color indicates a clay 
texture, although the sand docs not 
leave a deposit of this material when 
nibbed between the fingers. 

The loops on the sides, and ine 
frogs which ornament the top have 
the appearance of having* been f^ast 
on. Ill this event, they probably were 
contained in small cores which were 
.set into the center of the two drag 
sides, and in the cope after it was fin¬ 
ished. This theory is sustained by the 
smoothed areas about each of the dc- 


drawn away, fini.shed and put baek with drum alone there ara probably 5000 ilis- vices mentioned, which might have been 
a spacer between the two halves. The linct marks which must have been made by the- inolder smoothing over 

even thickness, which from close ob- made in this manner, and the sides a joint which was made when the 

sorvation does lud vary by «j inch doubtless carry many more. It would con- w.is set into the surface of the 

over the entire circumference, precludes mold. If the projecting piecc,s had been 

chance of .such a method burned on, after the drum waa 

op- the 

each been 
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erased woulrl have been so lar^e. The 
closeup of the loop, shown on page* 
aKo indicates that thert w<re lines 
whicli might have been made when the 
metal soughi to foliovv the joiijtt made 
b> the recessed core. In further proof 
of the cast-in explanation, sohic traces 
of the same molding sand found in¬ 
side the driiin lias been mjted clinging 
to the under side of the frogs. How¬ 
ever. the loops at the sides arc clean, 
and show evidences of having been 
used to siipp<»rl the weight of the 
drum. 

As was .stated, the method of mold¬ 
ing is open to dispute. Several found- 
rymen of wide experience who have 
examined the relic state that to take 
the two halves of the ntohl apart and 
reluni them again to their places sur¬ 
rounding the core would be beyond 
possibility with aneient rigging. They 
point out that to <lo this woultj re¬ 
quire exact machining of the joints« 
where the two halves came together, 
and also of the supporting plate. Any 
.slight tilling of either half from the 
exact jicrpendicular would have caused 
the metal of tin; sides to have been 
pinched off or to have been thicker 
than de.slrcxl. It indeed is difiicult to 
conceive Iu>w the two parts wert: 
brought together to giv<* an exact thick¬ 
ness throughout the entire circumfer¬ 
ence. Yet the Chinese invented the 
first asirotiomical instnunenfs, several 
hnndiid years before they were con¬ 
ceived in European minds, and the per¬ 
fection of their execution made some 
•of them serviceable from the early 
thirteenth century until they were dis¬ 
mantled and stolen by the Germans dur¬ 
ing the Hoxer uprising. 

A few observations by John C. Fcr- 
gu.son, pnbli.shcd by the Smithsonian 
institution are apropos. He states: 

“In casting vc.ssels, the ancients 
(ChiiK'sc) used wax fqr ihcir models 
or patterns, and the lines were thin 
like hairs—even, regular and distinct. 
The characters were rounding like the 
surface of inverted tiles. They were 
not deep or bold and both large and 
small characters had the same dei)th. 
They were clear and distinct, without 
any blurs. Such castings of carefully 
chosen bronze were excellent. They 
liftd three characteristics: First, they 
had no marks of sand grannies; second, 
the workmanship was wonderful; and 
third, there was no sparing of labor. 
They were not made overnight. * ♦ * 

“The sound given out by ancient 
bronzes is clear, while tliat of modern 
pieces is cgnfusM and noisy.** 

Tn a book by Charles Bushnell, imb- 
lished by Victoria and Albert Mu¬ 
seum, the composition of bronzes dur- 
itw the Chou dynasty (B. C. 1122'* to 
249) is given from a tradslation of 
the K'ao Kung CKi^ a contemporary 


work on the industries of the period. 
It is slated that during that most re- 
rimle p<‘iiud a .succession of six alloys 
w:i,s u.srd, in which the proportion of 
Jin gradually was increased from one 
to five, to one to one with copper. 
7'hc lts'»er metals in the alloys are imt 
given, as they probably existed as un¬ 
known imptiriiies in the two main con- 
.•'tiiuent.s. The alloy with five parts 
of copper to one of tin was used in 
the fabrication of bells, caldrons and 
gongs; .sacrificial vessels and utensils 
and other ca.st hollow ware. 

A careful anaKsis of the ‘nielal in 
the war drum at the Cleveland museum 
was made for X»n' Foit.shhy, ill rough 
the courtesy of Mr. MaeT-ean of the 
museum and the donor of the casting, 
Worcester 1C Warner. Filing.s were 
taken at points which did not mar the 
surface. This analysis showed the fol¬ 
lowing compo.sition: 

Per cent 


f«i»por . 74 .irt 

tewl . 16.S0 

iron .M 

Aluminum .01 

Antimony .OK 

%lnc .!. tnirc 

Tin . 8 57 


The high Icatl content is remarkable. 
The alloy is practically a bearing 
metal with hi per cent tin and ^21) per 
cent' lead added. Although the drum 
antidates all knowledge of alumitiuin, 
the metal is present and doubtless had 
its influence upon the properties. 

It may be noted from the acconqwny- 
ing illiistration.s that the drum has 
tliree breaks in the surface of the 
sides. None of these is an imperfec- 
iion 111 the ca.sting, and each bears evi¬ 
dence of having been cau.sed by rough 
liandling at some time during the cen¬ 
turies which have dragged by since 
the casting was poured. The long 
lircak, which in the view of the in¬ 
terior is shown to have been mended, 
occurred before the casting reached 
America, as i^ evidenced by the process 
employed in its repair. Small holes 
were drilled opposite each other on the 
two sides of the break. These were 
carrietl only part way through the .shell. 
Sharp staples made of tin, or some 
other white metal of similar texture and 
hardness, were applied with the sharp 
ends set into the drilled recesses. 
The.<!C sftples then were tapped down 
fin.sh with the shell, and tended to hold 
the break together. It is said that a 
similar mode of repair is employed in 
mending broken pottery which is re¬ 
ceived from China. 

The Shea Bronze Casting Co. 232 
Fifth street, Bridgeport, Conn.,^ is com¬ 
pleting a new foundry and desires to 
purchase a small core oven, 12 x 18 
and 11 X 14 iron or steel "flasks, a 
fumbling barret, sprue cutter, motor 
driven grinder, small tools and supplies. 


Ladle Additions for , 
Softening Iron 

In pouring off big heats of 
hard iron for grates, brake shoes, bear¬ 
ing ribs, etc., the iron from the latter 
part of the heal comes down dull. 
We have been using the s.*imc amount of 
coko for the hard iron as for machinery 
iron mix lures. Could w'C use any chem¬ 
ical in the ladle to increase the tem¬ 
perature of the iron and soften it? 

yInsTver .—Wc would not recommend 
tliat you put anything in the ladle to 
increase the tcinper.'itnrc of the iron. 
High enough heat should be obtained 
by proper melting and wc recommend 
that you use more coke between the 
charges. This will give you hotter 
iron. Hard iron with its low silicon 
and high sulphur mii.st be ■melted at a 
higher temperature than 'machinery iroi*. 

Should you desire to soften the iron 
hy ladle additions, it could be done 
by adfling a small amount of 50 per 
cent ferrosilicoii and four to six poumls 
of 80 per cent ferromanganese to a 
ton of nu-tal. Those alloys should he 
thrown into the ladle while the stream 
of iron i.s running into it from the 
cupola. The amount of ferrosilicoii 
t<i use will depentl iiiion the amount 
of silicon ill the iron, but it is Fniprac- 
tical to add much silicon in this way, 
A large amount cools the iron and as 
fcrrosiJicon is lighter than iron it has 
a tendency to float to the top and not 
melt. Wc believe a better way to soften 
the iron would be to use a small amount 
of ferrosilicon on the charge in the 
cupola. The amount to add could be 
judged from the percentage of silicon 
in the mixture and then figuring the 
increase to be gained by the ferrosilicon 
addition. This would be done as fol¬ 
lows : 


WeiBhl of mptnl 
Pounds 

1000 X 

20 X 


Per cent 
Silicon 
2.00 
in.oo 


1020 divided Into 

I.esi loss tn cupola 
Silleon^^/^SKil^d metal 


Total 

2000 

SOO 

231^ 



2.25 

.25 

Too% 


Requests Literature on 
Foundry Equipment 

The Kokomo Malleable Iron Co., 
Kokomo, Ind., thi|ugh W. C. Mc¬ 
Coy, stater that it is planning to en¬ 
large its plants for the production 
of nuiUeabie castings, and that, al¬ 
though it is full/, covered on most 
of its machinery needs, the company 
would . be pleased, to receive literature 
on a gnerat line ol foundry e^ip- 
ment The proposed, plant will be of 
the htest type coi^tniGtioo, liM it 
is expected to be read^-^/lbr' oeCiipiiAcy 
by the end of the year. 









Cupola Practice Is Not Consistent 

TKe Seemingly Inevitable Coke Shortage May Prove a Bleasmg m 
Disguiae if It Forces Foundry Owners to Cut 
Down Their Coke Ratio 


BY PAT DWYER 


X T IS common knowledge among 
those engaged in the iron 
and steel industry that the 
coke production in the United 
States for 1920 will fall behind that 
for 1919 hj probably 25 per rent. The 
production for 1919 showed a decrease of 
11,651,000 tons from that of 1918 or 
from 56,472,000 tons to 44,821,000 tons, 
and conditions in general were more 
favorable in 1919 than they have been 
so far this year. 

A discussion of the reasons for this 
shortage can be of no practical value 
alone inasmuch as wc are confronted 
by a condition and not a theory and all 
the discussion in the world wriuld not 
increase the present years production of 
coke. The only value such a discussion 
can have at this time is to help foundry- 
men realize that thei'e actually IS a 
shortage of coke and that the shortage 
will be more acute as the year advances. 
Many, of course arc aware of the serious 
situation, but it is doubtful if they arc 
doing all that they can to conserve the 
fuel supply or taking any steps whereby 
their cupolas may be operated at a bet¬ 
ter coke to iron ratio. While it is true 
that no foundryman wastes coke wil¬ 
fully or knowingly, still no one familiar 
with cupola practice will deny there is 


considerably 'more coke used than** is 
necessary for the operation of the cupola. 

Di.sturhed conditions in the iron and 
steel anil railroad indu.stry during the 
past year have been the principal under¬ 
lying reasons for the. low coke output 
this year. Considering the vast volume 
scope of the iron and steel business it is 
only natural that cancellation of war 
contracts, readjustments of prices and 
new credit arrangements, should first 
he felt at the source or fountain head, 
the blast furnace. The number of stacks 
out of blast materially affected the oper¬ 
ations of the coke (►vcT) plants since the 
two are so closely linked together that 
wh.at affects one is reflected in the 
other. 

Exposure Effects Coke 

A l]|||ast furnace, to be operated effici¬ 
ently and on a paying basis, must he 
kept supplied with an adequate amount 
of coke, limestone and iron ore. The ore 
and limestone are stocked in huge piles 
near the furnace so that there may lx* 
no interruption in its operation. Besides 
the necessity for keeping a generous 
supply of material on hand, the blast 
furnaces situated in the northern parts of 
the United States and depending for the 
greater hulk of their ore supply on the 


deposits at the head of tiie Ureat Lakes; 
are forced to stock a siiflkient supply 
during the open season to tide them 
over the period when lake navigation i$ 
suspended. 

Kxposure to the weather has no ad- 
ver.se effect on iron ore or limestone; 
it may be exposctl for yeaj;s and still 
he as good as when first dropped on 
the pile from the bucket. After ex¬ 
posure to the rain followed by a severe 
frost, it sometimes is necessary to em¬ 
ploy dynamite to loosen it up for loading 
into the skips, hut that is only a minor 
detail 

CJokc is different. It .should be handl^^d 
while it is fre.sh. It cannot be stocked 
like ore oV limestone because the 
weather does exert a decided deleterious 
influence lui it, ami further, it breaks up 
into smaller .sizes each time it is handled. 
Coke drawn from the ovens is practical¬ 
ly dry and hard and consists of lumps 
of fairly uniform size. However, when 
left exposed to the weather it absorbs 
moi.sturc which not only promotes dis¬ 
integration but also lowers its heating 
ofliciency. \ much larger quantity must 
be used lo melt a given amount of metql 
owing to so much of the heat ^'hetng 
expended in expelling the water frotn 
the coke itself. Kven the most favorable 



CQMTKASt OP CUroU fHfOfVN ON OT THR 1I«L116TBATI0.N WITH THAT SflOWg ON THE RlOHT-IN THE P0R.MEtl THB 
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THE FOUNDRY 


September 1, 1920 


TABLE I 

Representative Reports on Cupolas 24 to 28 Inches Inside Diameter 


Pumetrr 

in 

inebr^ 

Toial . 
I'harKc 

'I'lnii* 

hf>iir:k 

Red 

dike 

pi.iiudt 

Iron Charge 
poll II do 

Coke 

Charge 

pounds 

Cbss u( Blast 

wurk OS. 

Diameter 

in 

inches 

Total 

Charge 

pounds 

Tinie 

hours 

Bed 

Coke 

pounds 

Irun Charge 
pounds ^ 

Coke 

Charge 

pounds 

Class of Blast 

work ox. 




Ut charge 

olhrr* 







1st charge others 



34 

jioon 

.1 

.100 

I4KO 

980 

60 

COIlVOI tLT 


48 

48000 

3 

1900 

3000 

. .. 315-2K0 

light 


24 

4.100 


.19.1 

400 

400 

36 

jubbiiig 


44 

40000 

2 

1800 

2000 

.... 200 200* 

jobbing 

13 

27 

.lOOO 

11.. 

260 

loop 

.100 

40 

j<d)bing 








last 



2H 

4.100 

I 

160 

.100 

.100 

120 

lijdit 


48 

20000 

1'* 

1200 

2000 

. . 200 (150) light 


2H 

2U(II> 

•i. 

:I50 

1250 

7.10 

40 

jobbing 


48 

18000 

V<2 

1900 

4000 

2000 

200 

jobbing 

*16 

2H 

20UO 


.1.10 

12.10 


150 

jobbing 

4 

4H 

7500 

1 

850 

2000 

1500 

2 qo 

jobbing 

8 

30 

13DU0 

2‘i 

000 

MUU 

800 

75 

agricultural 

8 

4.S 

48000 

3'^ 

1500 

3000 

1700 

230 

heavy 

12 

30 

4200 

1 

52.1 

lono 

KOO 

HO 

light 


48 

30000 

2 

2400 

6000 

3000 

400 

heavy 

13 

30 



4.10 

.100 


60 


8 

48 

30000 


1100 

1000 


130 

light 

11 

30 

6000 

3'i 

425 

600 


KO 

iigiil 

.1 

48 

40000 

3 

1800 

3000 

2500 

500 

heavy mach y 

11 

30 

10000 

OJ . 

,1.10 

500 


50 

general 


48 

5KOOO 

5 

2000 

4000 


250 

mm'l jobbing 

16 








machinery 


48 

22000 

IMt 

1700 

2100 


350 

light work 

11 

.12 

30000 

H 

lOUO 

1000 

1000 

12.1 

autn 

8 

4i 

40000 

2 

2000 

2000 


200 

light work 

14 

32 

MOUO 

2 

.100 

1000 

1000 

8.1 

jobbing 

H 

48 

12000 

Ih 

1000 

2000 


300 

stove plate 

14 

.12 

12000 

y 

(•00 

1000 

100-76-100 KCiieral 


48 

20000 

2 

KOO 

1000 


100 

pumps 


32 

fiOOU 

4 

42.1 

6000 


KO 

liglil 

6 

48 

20000 

1 

1400 

2000 


250 

agricultural 

12 

33 

« 1.10(61 

I'f 

4.10 

1000 


100 

gcii’l riMchtiiing 

12 

48 

30000 

IN 

1200 

2000 


220 

gen’l machining 

12 

32 

JOOtM) 

2 

600 

.1.10 


50 

geii'l mAcliiiiing 

10 

48 

1.1000 

1>2 

1200 

2000 


240 

gen’l machining 

10 

34 

1200 

I'l 

KOO 

2.10') 

2000 

130 

jnbbiiig 

H 

48 

11000 

1 

1350 

2200 


22.1 

engines 

10 

34 

KOO 

I'ij 

.100 

1200 

1200 

1.10 

lobbing 

13 

48 

50000 

2‘i 

1500 

2000 


.300 

railroad castings 


36 

42(H)0 

K 

4.10 

0O() 

600 

KO 

lighl 

12 

44 

20000 


1200 

2500 

2000 

150 

gen'l machining 

10 

30 

IMOOO 

1 

soo 

IDOO 

1000 

160 

Rtoves 

16 

48 

30000 


1200 

2500 

2000 

250 

pumps 

14 

36 

12000 

4 

UOO 

1000 


I (JO 

pipe & linings 

14 

4S 

30000 

IN 

1400 

2000 


200 

jobbing 

16 

36 

1.S000 

J'j 

f:2.i 

2000 


17.1 

nui'liiiie loots 

9 

48 

96000 

5 

1800 

1500 


175 

converter steel 

15 

36 

16000 

!*■; 

*»00 

1500 


150 

texiile 


48 

7.1000 

1 

.800 

1500 


160 

gen’l jobbing 









mac hitiery 


48 

18000 

IN 

1350 

3000 


300 

gen'l jobbing 

*12 

36 

.1500 

»4 

4(10 

1000 


80 

light mtiejiincry 


4S 

24000 

Hi 

1600 

3500 

2000 

200 

light work 

14 

30 

12000 

1'.■ 

(>OU 

3000 


200 

light machinery 

10 

48 

40000 


1700 

2000 


200 

agricultural 

8 

30 

10000 

1 

600 

1000 


10(J 

mucliine (ools 

10 

48 

12000 

1 

1200 

2000 


200 

heavy mach’n'g 

16 

36 

20000 


700 

lONJ 


100 

fcn'I niachiiiiiig 

12 

52 

16000 

1 

1700 

5000 

, , 

650 

jobbing 

16 

36 

10000 

2 

KOO 

1200 


1 0 

jobbing 

9 

62 . 

88000 

4 

2600 

4000 


400 

valyea 

14 

36 

14000 

Hi 

6.10 

1600 


65 

lobbing 

H 

52 

50000 

24 

1600 

.3500 


400 

soil pipe 

R 

36 

6.100 

1*4 

000 

1000 


100 

light mac hilling 

7 

52 

21000 

14 

1.100 

3000 


300 

jobbing 


36 

10000 

1*4 

.100 

1000 


85 

jobbing 

8 

53 

15000 

14 

550 

1000 


102 

pumps 

14 

36 

43000 

6 

4.10 

600 


KO 

ligiil wurV 

12 

54 

36000 

34 

l.’OO 

2800 


200 

machinery 

14 

36 

21000 

•21 , 

12(M) 

2000 


200 

jiibbing 

14 

54 

50000 

24 

2400 

2000 


250 

machinery 

13 

36 

12000 

Hj 

960 

1500 

1000 

13.1 

machine 


64 

20000 

14 

1*2.10 

2800 


2.80 

light work 

14 

36 

6.100 

1 

102.1 

4000 

1.100 

250 

machine icd!! 

12 

54 

40000 

2 

17.10 

3000 

2000 

310 

light work 

14 

36 

12000 

I't 

( 1.10 

KOO 


KO 

iuachi.tr roolt 

10 

54 

60000 

24 

2000 

4000 


420 

gen’l machining 


3b 

(i0(M) 

1 

400 

1.100 



gen'l machining 

12 

54 

50000 

24 

2400 

2000 


2.10 

gen’l machining 

*12 

36 

70(10 

>.. 

600 

looo 

2.100 

120 

stove pi lit 

13 

54 

3400) 

2 

1400 

3000 


400 

furnarcs 


36 

16000 

2 •.. 

6.10 

1.100 

1000 

120 100 jobbing 

10 

54 

45000 

2 

1200 

5.100 

5000 

580 

light work 

16 

36 

7000 

1 

600 

1200 

1100 

100 

jobbing 

U 

64- 

50000 

24 

1700 

3000 


4.10 

sanitary ware 

12 

.16 

1.1000 

J 

600 

1000 


100 

jobbing 


54 

46000 

34 

15.10 

3000 


300 

gen'l machining 

10 

36 

inooo 


720 

MOO 

1000 

120 

jobbing 


54 

00000 

3'..i 

1500 

1500 


150 

mining mach'y 

6 

36 

IftOOO 

i| 

KOO 

1000 


160 

aio\ fs 

16 

54 

6oqoo 

3 

1700 

2000 


250 

agririiltural 

8 

3b 

lOOOO 

*J 

760 

1000 


110 

light 

12 

Si 

.36000 

2 

1600 

4000 


400 300 

inachiniiig 

14 

.<6 

0000 

II 4 

7.10 

1200 

2000 

125 

agile iihural 

10 

51 

21000 

14 

2000 

3000 


350 

gen’l machining 

14 

36 

12000 

1'j 


1 .IOO 





Si 

.*80000 

Hi 

1800 

3000 


200 

light 


.16 

I200U 

I'j 

1.100 

2000 


150 

light 

16 

Si 

• 29000 

IN 

2000 

2400 


230 

jobbing 

16 

30 

lOooo 

0 

MO 

1.100 

looo 

11.1 

fiirntici‘H 


.11 

33000 

IN 

1700 

2000 


IKO 

stoves 

14 


70')0 


200 

MOO 

1000 

100 

gen’l luachiuc 

io 

.14 

45000 

34 

1400 

1500 


160 

light 

12 

.16 

12000 

I'l 

8,10 

1000 


100 

Stoves 

10 

.14 

43000 

3 

‘17.10 

3000 


370 

heavy 

12 

40 

J4000 

.1 

MOO 

2000 


:(40 

soil pipe 

8 

.14 

1000) 

14 

1100 

4000 

3000 

400 

light 

10 

40 

36000 

4'» 

900 

2000 


.(.10 

lighl work 

8 

51 

.*8000.1 

2 

2.100 

2400 


240-400 

gen’l machining 

11 

4U 

10000 

l‘i 

72. • 

1601) 


170 

Men'l jobbing 

II 

51 

1500) 

H 

2100 

‘2400 


25C 

Tight 

16 

40 

10000 

1 

I.IOJ 

3.100 

.1000 

600 :u>0 

gen’l jobbing 

7 

.14 

.38000 

2 

1400 

2000 


220 

light 


40 

lOOUO 

1 

JOOO 

1000 


1I(J 

jobbing 

11 

.14 

18000 

1 

1900 

4000 


100 

light 

io 

40 

68(M10 

1 

moo 

2000 

MOO 

200 

jobbing 

8 







last 



40 

lOOOOO 


uoo 

1135 


180 

convert pr 

8 

.11 

6.1000 

24' 

1600 

4500 

3000 300 (275; 

1 lies/y mach'ii’g 

14 

42 

i20(»0 

1 

950 

2400 

1200 

180 

gen’l joiibing 

16 

.14 

7.1000 


2700 

3000 


280 

light 

18 

42 

sooo 

1 

1200 

2100 


2 >0 

light i\ork 

8 

.14 

7.100.1 

4 

1400 

2000 


225 

radiators 

13 

42 

1.S0OO 

2'jt 

700 

1000 


100 

light woik 


54 

24000 

2 

2000 

3400 

2400 

250 

jobbing 

12 

42 

SOOl) 

1 

UOl) 

2000 


170 

gen'l |«^bbiiig 

it 

56 

4OO0U 

IN 

1000 

2100 


300 

light 

14 

43 

10000 

•> 

1120 

21)00 


2 JO 

geii’l jobbing 

11 

66 

60000 

2 

3200 

3000 


300 

radiators 

12 

43 

I.sooo 

1'. 

HOO 

2000 

1K4NI 

200 

gen’l jobbing 

10 

56 

60000 

3 

1600 

4000 


400 

gas engines 


43 

.12000 

2>i 

1000 

1000 


100 

gcMi’l jobbing 


56 

looooo 

44 

2100 

.3500 


350 

gas engines 


42 

20000 

0 

1100 

2(l<10 


200 

gni'l jobbing 


56 

120000 

5 

2500 

3000 


300 

textile mach’y 

12 

42 

12000 

I'l 

600 

2.1UO 


300 

niacliinc toc»U 

i4 

.16 

106000 

7 

2KIN) 

4000 

3000 

400 

water pipc^ 

7 

42 

.16000 

1) 

900 

1100 


2.10 

agricultural 

10 

56 

12000 

1 

1700 

4000 


450 

gen’l machinery 

16 

42 

42000 

2' * 

1150 

2000 


216 

gen’l machining 

12 

60 

40000 

'2>u 

2400 

4000 


400 

textile mach’y 

14 

43 

30000 

.i>ji 

1100 

2000 


240 

gen’l machining 

14 

60 

70000 

2 

2200 

3000 


300 

agricultural 

8 

43 

40000 

4 

400 

1500 


250 

gen'l machining 

14 

60 

18000 

1 

1700 

4000 


,450 

gen'l machinery 

16 

43 

14000 

•j 

1260 

2000 


260 

oil engines 


60 

46000 

3 

2250 

4000 

. . 


gen’l machining 

: 14 

42 

11000 

1 

KUO 

2400 

1300 

126 

jobbing 

14 

60 

60000 

2 

2200 

7000 


S9650 

machine tools 

16 

42 

1.1000 

•1 

720 

1300 

650 

140 

jobbing 

10 

61) 

doooo 

I 

5100 

8000 


^900 

chilled rolls 

16 

43 

12000 

w 

KOO 

2000 


160 

light 

12 

60 

BOOOO 

4 

3000 

6000 


/ 900 

rolliti|r mill 

10 

43 

10000 

t 

KOO 

lODU 


86 

jobbing 

■12 

60 

HOOOO 


2600 

5000 


600 

aoit pipe 

12 

43 

10000 

1 

700 

2000 



Ji>bbiiiK 

14 

60 

7.1000 

3 

2400 

3000 


300 

gen 1 nwchinery 16 

43 

36000 

2’j 

600 

3000 

1500 

300 

lolibing 

12 

60 

48000 

3 

2300 

4000 


600 

■ soil pipe , 

10 

43 

60000 

7 

IKOO 

151H) 


1.10 

cniivc.jy.r atpel 


60 

40000 

24 

2000 

4000 


600 

gen'l jobbing 

13 

44 

3.1000 

3 

05) 

1500 


180 

air ccfltireasori 

ii 

60 

16000 

1 

2100 

4000 

.. 1 . 

700 

gen’l jobbing 

8 

44 

.13000 

2 V 4 

1360 

2000 


210 

light work 

16 

60 

60000 

3 

2000 

2600 


330 

Tight work 

14 

44 

15000 


1300 

2000 


220 

light work 

1.8 

60 

60000 

3 

2000 

3000 


300 

heavy mach'y 

14 

44 

1.1000 

m 

1000 

.1000 

1500 

160 

light work 

10 

60 

32000 

IN 

1400 

2000 


226ia stove plate 

16 

44 

18000 

IH 

1200 

1600 


130 

jten’l machining 


60 

32000 

2 

1400 

1000 


lenT machinery .. 

.44 

24000 

iU 

825 

2600 


200 

light 

‘9 

60 


3 

2000 

4000 


460 

soil pipe 


44 

3.1000 

2 

1100 

2000 

isbo 

160 

heav^ tnaeh'n'g 

16 

60 

22000 

2 

2300 

4000 

3600 

400'376 siovca 

13 
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IN 
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13 
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stoves 

16 

44 
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light 

10 

60 
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8 
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14 

44 
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14 
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00 
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16 

60 
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34 
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stoves 


40 
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24 
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60 
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14 
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,. 

40 
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IN 
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machine tools 

10 

60 
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14 
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3 
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2000 

200 

jobbing 

12 

60 

30000 

7 

1000 

2000 
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60 
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IN 
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(Concluded on page 
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A TYPICAL INSTALIAITON IN A KOUNDHY M\KIKO CONVERTEB BTEKI. CASTINGS—NOTE TUB HIGH 
WIND BOX ON THE CLPOLA 10 TIIF. HIGH? 


conditions where a blast furnace com¬ 
pany operates its own coke ovens and 
ships the coke direct to the furnaces 
where it is used every day, a considerable 
amount of fine coke or breeze is de¬ 
veloped, which is harmful in cither 
ftirnacc or cupola. 

Railroad Snarl Responsible 

Another • reason why Idast furnace 
plants do not stock coke is on account of 
the extremely hi^h prices prevailing at 
the pre.seiit time. Hla.st furnace operators 
kno:/ that there is a certain approximate 
relation between the price of coke and 
the price of iron and when the price 
of coke exceeds that figure they know 
they cannot produce pig iron at a profit. 
To cove;r existing contracts many blast 
furnace plants have been forced to buy 
spot coke in the open market recently 
and none of them feels like entering 
into long term contracts at the present 
price. 

The coke oven plants do not main¬ 
tain stock piles. The principal reason for 
this being that coke which has been ex¬ 
posed to the weather is not looked upon 
with favor cither by iron producers or 
foundrymen. Even if that reason were 
not present, few c(i^H||yen plants have 
the yard area in whiH^^tore up great 
quantities of coke an^^Pthey had the.. 
space» thtf .extra time and labor involved 
in conveying and handling the coke so 
many times wonlcf add materially to its 
cost. 

The nation-wiflr shortage of cars and 
general snarl in which the railroads of 
the country are mvolj^ed. ^Iso have a 
direct beariilb on the' coke situation. 
The mine operators claim that they can¬ 
not secure enough cars to keep their 
mines working to capacity. The coke 
men say that coal which should come 
to them is diverted into other channels 
and therefore they cannot make enough 
coke to supply even a limited demand. 
The feature of the car situation which 


hits the cOkc men hardest is that 
they can get no definite assurance as 
to what- lime empty, cars will be 



A SECTION OF THE CIIAItGINfi FI.OOR IS 
MOt.NnCI) ON TKPNNIONS- A CLAMP 
PllKYKNTS THE CAU FROM 
KXLLI.NG OKF 

a.ssigned them and further, they iniiit 
accept the cars when they do arriv'c 


whether they arc ready for 
not, and the cars will be taiken awny - 
again after 24' hours, irrespective of ', 
whether they are foaded or not. 

The ifiist rule may be the means of ^ 
havid)t’' a car cover a certain desig¬ 
nate area in. schedule time and con- ' 
form to a carefully thought, out .plan 
which, embraco.s the movement of^ a 
fleet of freight c.irs, hut it.s efficacy in 
relieving the conge.sted freight situa¬ 
tion rs extremely doubtful when it is 
remembered that about half the time 
these .same car.s may travel light on 
accouiil of the freight at .some points 
on tlicir journey not being ready the 
minnte the cars were spotted. 

Thi§ practice of spotting cars at un- ’ 
expected lime and snaps'htng them 
away again at a given time whether 
they are loaded or not has further 
tended to embarrass the coke-oven 
men. The temptation to load 30 ^and 
36-hour coke is strong, if a string of 
ca^s is run ieto the plant when the 
ovens arc at that stage. If the opera- 
•ors refur.e to accept the cars and 
keep the coke in the ovens for the 
full 72-liour period, they run the risk 
of not being able to get .any cars 
when they are ready to load them. 

If I bey accept the cars and load them 
with fuel that has not been thorongh- 
Iv "coked” they are instigating a 
sp'ics of annoying e.K>perience$ for the . 
blast furnace or foundry which fe- 
ceive.i the coke. • 

Uninterrupted Operation Imperative 

If ever a body of men were be¬ 
tween the devil and the deep sea it 
i-i the coke oven men in this present 
ye.ir of prace. To operate a coke oven 
plant with any degree of success it 
is essential that there be a steady 
and uninterrupted flow- of,coal arriv¬ 
ing on one side and a .steady flow of 
coke leaving the other. Anything 
which tends to interfere w*lh cither 



TQ OkvUTE BANDUNG THB OOKB A SBCOND TIME IT 18 DVMFtXI MlllCTLY mX TUB WHEBL- 
BABBm INTO TUB ClfAROlNa DOOl* 
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TABLE! 

KeprescntuUve Reports on Cupolas 24 to 28 Inches Inside Diameter 

I 

{Concluded from page 672 ) » 
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1st charge others 
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3 
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1000 

jobbing 

16 


of these •perations will maKc trouble. 
When the ovens arc drawn it is nec¬ 
essary to have cars available" to haul 
the coke aw»ay. It also is necessary 
to have a ‘"Upply of coal on hand so 
that the ovens may be recharged 
witlumt loss of lime. The uncerlain 
railroi'd service is not conducive to 
(here condition.^ and as a result the 
coke men arc handicapped seriously 
iu their cfTorls to meet production 
schedules nr to fill their orders. 

.Till'’ VooNDWY on several occasions 
recently has directed attention in its 
cditori.'t! colii.mns to lliis finticip.nlcd 
.pid seemingly inevitable shortage of 
coke Ibis winter, and has urged fouiid- 
ryiuen to rheek up their cupola prac¬ 
tice with a view toward fuel conserva¬ 
tion. (^iiividering the present almost 
prohibitive thrice tjf roke any advice or 
comment iniglit seem superfluous; but 


.inynrie who is practically intimate 
with cupola operations in this coun- 
irv knows that the niajoirty of found¬ 
ries conduct this vital Irranch of their 
business in a more or less indifferent 
manner. 

The superintendent or foreman 
issues insiru< tions to the cupola man 
covering tlu' proportions of iroti and 
coke to he used and then promptly 
di-sAisses the matter from his mind. 
The cupola man. frequently has ideas 
of his own and^ institutes changes 
both in the height of the bed and the 
relative weight of coke and iron in 
the charges, sometimes with, but more 
often without, the formality of con¬ 
sulting either foreman or saiperinten- 
dent. So long as the metal is satis¬ 
factory to pour, the latter is not par¬ 
ticularly interested. The original 
'ba-giiig .‘^hcet is retained in the office 


the clerk Fills out a duplicate 
every night ff>r the advice of the 
cupola man. The latter signs it, hangs 
it on a nail and pays no more atten¬ 
tion to it. He charges the cupola 
according to his own judgment and 
is wdlling to tell the world that if he 
'•ver quits the company will never he 
able to replace him. 

This is not universal practice. Many 
foundries arc supervised' by competent 
men who know how to melt iron in 
lh6 most efficient and economical man¬ 
ner. They not only know how to do 
it but they c;in iiistruci their cupola 
men, and more important than all 
'l^c, they arrange to spend enough of 
their own time on the cliargiiig floor 
each day to sec that instructions are 
earned out. This is as it should be. 
The cupola is the heart of the foundry 
and if the metal is not melted prop- 
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Maximum and Minimum Reports on Cupolas 24 to 28 Inches Inside Diameter 
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erly the most perfect supervision over 
the other departments simply is wasted 
effort 

With a view to showing the' widely 
divergent opinions held by men who 
melt iron in cupolailk Th^ Foundry 
sent a questionnaire to over 600 
foundries located all over the United 
States and Canada and manufacturing 
all classes of castings! The tabulated 
returns from 231 are shown in Tabic 
I. While not by aUy means a couit 
plcte list, this is fairly representative 
and probably reflects American cupola 
practice as truly as it would did it 
comprise reports from every ioundry 
in the country; 

Medium Shed Cupolas Popular 

An inrcrcstiiiff feature of this inve^■ 
ligation, though without any bearing 
on l!ic coke situation, is that approxi¬ 
mately 60 per cent of the total ton- 
page of gray iron is melted in 36, ‘IS, 
54 and 60 inch cupolas. The remaiii- 
jiig 40 per cent is divided up among 
18 different sizc.s, ranging from 24 
inches inside diameter to 84 inches 
which was the largest size cupola 
from which a report was received, 

Many of these reports iiulica’e that 



TUB *CJiARtilNG CARd PAHS OVER A 8CALR 
srrUATBD WSB TO m CHARGING DOOR 

the practice in^ tScse ^particular shops 
could be im{)ro^ed.. Several were 
accompanied by supp^ejmentary letters 
which showed tlhat the writers were in 
close personM cbtitaet with the melt¬ 
ing conditions in their respective 
shops and fuMy*' alive to the impor¬ 
tance of keeping aoqurate records. 
Others again mdicated. only indifferent 
practice, 'while a sufficient number 


T. HE FOUNDRY 

were to palpably sheer guess work 
that they he^ed to bear out the state¬ 
ment made la little eerlier in this 
article that haphazard ntethods prevail 
to un astonishing degree. 

For obvious reasons no names are 
given and it is quite probable that 
the authors will not recognize some 
of thc.se figures when they see them 
again. Among the statements which 
challenged attention and which is noi 
published it one to the effect that the 
writer is melting 14,000 pounds of iron 
an hour in a 30-inch cupola. Another 
claimed to be using a 1600 pound 
charge of iron in a 34-inc,h cupola, 
which of cour.sc is not extraordinary, 
but when he set down 6.S pounds of 
coke .IS the amount he used beUvecn 
the charges, it muU be admitted that 
if every one were like him there 
would be no need to worry over a 
coke shortage, !u)vn f)r at any other 
time. 

Tabic I .shows the returns jiist as 
they were received .'ind grouped ac¬ 
cording to cupola rlramelcrs. The 
.second table is made up of ininiinum 
and maximnin•reports; two report-j for 
each size of cupola, the contrasting 
ronoris being based on the amount of 
iron m(4ted at each heat. Table 11 [ 
is prepared in accordance with :he 
results of numerous tests conducted 
by couipctcnt authorities and repre¬ 
sents wh.at m.ay he considered stand¬ 
ard American cupola, practice. 

One important fact^Jr and one which 
ha,s a direct hearing on the relative 
height of the coke bed; viz: the height 
of the tuyeres, w'as omitted from most 
of the reports received. In fact this 
point was touched upon by such a 
comparatively small number of found- 
rymen that it was of no value as a 
basts of comparison. Another point 
oil which there appeared to be a con¬ 
siderable amount of misapprehension 
was in regard to the proper manner 
of Jridicating the elapsed time, required 
to melt the heat. 

A few' foimdrymcii indicated that 
the time included from the minute the 
wind went on until the bottom droit 
ped, which of course is the proper 
way, if one is to draw any accurate 
conclusions in regard to the melting 
speed of any two given cupolas oper¬ 
ating under apparently sitAar condi- 
tious. Two cupolas may melt at the 
same speed after the metail appears at 
the iap«-holc, but the one may have 
been in blast anywhere from 5 to 20 
minutes longer than the other before 
the first iron appeared. 

It U an established fact that the 
incandescent zone in a cupola is lo¬ 
cated at a definite point above the 
tuyeres and consequently the iron 
charged on an exceptionally high hed. 
that is, tf bed extending to an excep- 
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tional height above the# tuyereR^^l^r 
not melt until the coke has .hMii.' 
burned owny sufficiently to bring the 
iron dowm to the melting zone. ' : 

From the foregoing it readily wirf 
be apparent that although two copolaa 
of the same inside diameter may carry 
the same amount of coke on the bed/ 
the cupola with the high tuyerfs, 
which in thi.s case means the tuyeres 



I'.VVS AND COkK IANS ARK LOADEll IN THK 

STUCK VAKI) AND DKPOSITBD O.N A LANDING 
COMMUXICATIXfl WITH TDK CHAhC.I.Nq 

KUKIK « 

iicare.'-t Iho top of the coke bed will 
require a shorter time to bring down 
the iiiitiul cliiirge of iron than the 
ciipol.T in which the tuyeres arc 
located closci to the biqtoni. However, 
it must be rcmcmlxTcd that if the 
coke bed were lowered to the same 
relative height above the low tuyeres, 
the iron would melt jukI as fast and 
.11 a tnaicrial saving of c(»ke. 

i.oiiitc Tnvi'res f.ozv 

riir les'(»n to be drawn from ,thw 
i& that tile tuyeres should he , located 

a.s low as is consistent willi the amount 
of iron to he held in the cuppla be¬ 

fore each tap. This practice will re¬ 
sult ill a correspondingly low bed. 

This fact will be belter afiiprcciatcd 
viicn it is renumbered that .the 
amount of coke, beloiv the tuyeres has 
absolutely no bearing ou the heat oft 
the iron nor on the speed of melting.' 

As already pointed out the melting 
takes place at a certain %cfitiike point 
above the tuyeres, that point depend¬ 
ing on the quality of the coke and 

the pressure and Volume of the £ilast. 
The first iron should appear atVhe 
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THK li:ON CHAUnUti AHE [lUMPEP IIY AN AIK HOIST; BUT THK COKE BUGOIKS AKE DtMi'El) 

HV HAND 


tap hole about 8 minutes after tlio 
wind goes on. If it does not appear 
in that lime it will pay to make an 
investigation. It may be that the 
coke bed is the correct height but the 
blower is not delivering sufficient 
(inantity of air. 

Approximately 30,000 cubic feet "f 
aif are reciuired to melt one ton of 
iron. A cupola should melt about lO 
pounds of iron an hour for every inch 
horizontal area at the tuyeres 
With these two factors it is a simple 
calculation to find how muoh air 
should be delivered into any size 
cupola in a given lime. If the blower 
is not delivering the required volume 
oi air it should be attached to a more 
powerful motor; while on the other 
hand, if an investigation discloses that 
it i.s delivering air up to its rapacity 
it s'lould he rcplaeed by a larger unit. 
If it is found that the blower is de¬ 
livering a sufficient quantity of air 
for the rAtcd melting capacity of the 
cupola then it is aiiparcnt that the 
coke bed .should be lowered. After 
the cupola ha.« been in blast for some 
time there is a possibility of miscal¬ 
culating the volume of blast entering 
into it on account of the tuyeres par¬ 
tially dosing; hut there is no obstruc¬ 
tion • for at least half an hour after 
the wind goes on and any observa- 
<ion$ made during that time are likely 
to be accurate. In these days, when 
coke is both scarce and high, a diiTcr- 
ence of 6 indhes in the height of tge 
bed vSlt mean anywhere from $1 to 
$10 a day, depending on the size ««f 
the cupola and a corresponding saving 
ill tt?c total amount of coke necessary 


for the daily operation oi the cupola 
^1 he same rule alM) applies lo the 
aiiioiint of coke used between the 
eharge.s. A latio of 1 to 10 Inng lias 
been regar<:t\l as good melting prac- 
t’ce and only possible when good coke 
is available. There is no economy in 
skimping the coke if the character ot 
the castings, the distance the molten 
iron has to be conveyed, or the nurr.- 
Iier of times it must be rehandled de¬ 
mands superheated metal at the cupola 
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spout. Foundries engaged in the pro¬ 
duction of light work and those spe¬ 
cializing in castings for the automo^ 
live industry claim it is necessary to- 
employ a ratio of I to 5 or 6. 

Among the many points of differ- 
eiicc shown in the 36-inch cupola re¬ 
ports perhaps the most remarkable is 
that hetween tvi^o which report the 
same ainoimt of coke on the bed, 700 
pounds, the same weight of iron and 
coke charges. 1000 pounds of iron and 
100 pounds of coke. The similarity 
between the two cease.s with these 
factors. The first report shows that 
20,000 pounds of iron wore meilted in 
lYi hours; or at the rate of 8000 
pounds per hour. The second report 
indicates that it required 2 hours to 
melt 10,000 pound.s or only about 50(K) 
pounds an hour. 

One 48-innli cupola is shown an 
melting 20,000 pounds an hour; while 
a sccutid admits to 75fKJ pounds and 
het'veen these there arc reports indi- 
<aling 12,000, 14,000, and Ifi,000.pounds 
as the amounts melted hourly. 

Reading this article will be of no 
particular value to the man who al¬ 
ready is operating on an efficient 
basis. However, it should prove both 
of iiiteicst and value to the great 
majority of foundrynien for as the 
report indicate.s, there is a sad lack of 
unanimity in cupola ipracticc. Refer¬ 
ence to the man wdio is operating his 
cupola at the highest point of cfli- 
eienry does not mean the one whose 
shop records show the. greatest econ¬ 
omy; hut rather the man who knows 
from actual observation that these 
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TABLE ni 

Relative Charges of Ckike and Iron 


24 

20 

30 

42 

48 

54 

60 

72 


Area 

feet 

3 

6 

7 

i2H 

16 

10^ 

88 


ottuyerM 


10 

12 

14 

1» 

18 

20 


Height 
ofbed 
3' 3" 
3' 0" 
3' 8" 
3' 10" 
4' 2" 
4' 4" 
4' 6" 
4' 8" 


Coke 

Inpoundi 

280 

490 

718 

1020 

1488 

l!fH2 

2457 

3612 


Coke 

charge 

60 

100 

140 

190 

250 

820 

300 

SAO 


Iron 


600 

1000 

1400 

1000 

2550 

3200 

3000 

5600 


Pound! 

perliour 

4.323 

7.068 

10,178 

13.854 

18,005 

22,003 

28,274 

40,714 


rr-corrts are correct and correspond to strong or weak, smooth or rough, 
actual conditions. There is no depart- dirty or clean and no one thinks of 
incut around a foundry in which actual speaking to the inciter about it; but 
and assumed conditions may differ as if the iron i.s dull he receives all the 
Widely as they can around the cupola; 


and broadly speaking, there is no 
department which receives as 'little 
attention. 

A cupola will function satisfactorily 
under a wide ranKc of conditions and 
that i-s the principal rcas(ni why so 
many foremen are averse to experi¬ 
menting with a view of finding the 
ideal condition. They act on the 
principle that it is best to let well 
enough alone. Of course, when a 
new cupola is installed durinig a fore¬ 
man’s tenure of olTice he probably will 
experiment more or less, depending 
on his initiative, before, he 'makes out 
sin arbitrary charging card. However, ‘ 
in the great majority of cases, the 
uipol.'i and the charging practice ante¬ 
date the foreman and as long as the 
iron comes (Fown good and hot, lie 
does not worry how it is done. In 
many instances any tendency on the 
foreman’s part to change long estab¬ 
lished melting practice, i.s frowned 
upon by the management. 

7^00 Mur/i Coke Charged 

The only time the foreman inteir- 
views the mcltcr is when the iron hap¬ 
pens to come down dHill. Now diulll 
iron may result from any one of sev¬ 
eral causes, but as a general rule QO 
investigation is hehi. It usually is 
blamed on the amount of coke used. 
Applying the principle that if a sniall 
lemon is sour, a biatepne should be 
sourer, additional cal«^used on the 
following day. It ni|^^|ppen that 
the conditions leadingthe duH 
iron are not present on this occasion 
and, as the additional 'quantity of coke 
does not make the hot iron any hot¬ 
ter therefore the amount of coke is 
left at the adv&nced figure and be¬ 
comes the established^ practice, When 
this happens a few times, there is 
practically twice as much coke going 
into the cupola as fs needed and any 
attempt to reduce it is viewed with 
horror by the melter who is sure that 
if the iron does melt, of which he 
is doubtful, it twill be too cold to use. 

Castings may be hard or soft, 
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blaroc» Then, it is only# naturai 
he should concentrate on that one*' 
point and disregard everything else/ 
in his endeavor to supply iron that 
will smoke in the ladle. 

Hot iron is a prime necessity in 
the foundry and it would indeed be. 
false economy to reduce the coke ratio 
to a point which would not produce 
iron of the proper temperature, but 
there are such things as enough ani. 
too much. Every foundryman who 
ha.s supervision over a cupola should 
exercise that supervi.sioii in a practical 
manner and .sati.sfy him.self by study, 
observation and inve.^tigalion that his 
practice re.illy is efficieni, and having 
satisfied himself he should see to it 
that the practice i.s rigidly adhered 
to. A certain elasticity should be 
allowed on l!u*. cluirging cartl to pro¬ 
vide for varKtiicii in the quality* of 
the coke and for any abnormal 
changj* in the size of the pig iron or 
.‘scrap, but otherwise the charges 
should l)c kfpt uniform and within 
rigid limit's. 

tup oh Chargiiuj Xot Cuess Work 

In the past, when charging a cupo- 
1.1 was all a matter of guess work, 
every cupcila cnn.siiiutcd a iproblcm to 
itself, but in recent years the prob¬ 
lem has been investigated so thor¬ 
oughly by so many competent author¬ 
ities and the re.MiIt of their find ngs 
so widely di.ssominated that there really 
is no valid excuse for foundry men * 
pursuing the wasteful policy which 



» FOBTABLB CVMU-IM* CUPOU IN A STOVE SHOP IS PUCBD IN TUB CENTBR Of 
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nian^ of thorn are doing. This is 
particularly true at the present time 
when every efTort should be made 
to conserve coke. 

A certain amount of experimenting 
may be necessary to determine the 
highcbt point of efficiency at which 
any individual cupola may be oper¬ 
ated; but several broad, general prin- 
^ples have been established and are 
shown in Table III. In addition to 
the examples .shown, the following 
rules arc submitted fur the guid'ance 
of those who wish to do their own 
c.ilculating. 

A cupola should melt 10 pounds of 
iron per hour for each inch of area 
at tlic melting zone. 

The area of any circle is found by 
fctiuaring the diameter in inchc.s and 
imiUiplying the rtsiill by 0.7854. For 
example, a cupola 36 inches in dia 
meter would have an area of (36x36) 

X 0.7854 or 1017.85 inches. Thus, by 
applying the foregoing rule, such a. 
cupola should melt 1017.85 x 10 or 
10,178.5 pounds of iron an hour. 

Coke weighs approximately 28 
pounds iper cubic foot and for that 
rea.son it will be ncces.sary to reduce 
the area to square feet and multiply 
by the height, also in feet. The 
height of the tuyeres will determine 
the height of the bed and therefore 
as -a measure of economy the tuyeres 
should be placed as low as possible. 
.Special condition.s may make it nec¬ 
essary to provide exceptionally low 
or exceptionally high tuyeres. The 
Jornicr condition is met in shops 
where the iron is allowed to run in 
a constant stream and the latter 
n'licTe a maxinmin amount is gatherL'd 
before tapping a.** in cupolas oper¬ 
ated in connection with bessemer con¬ 
verters and heavy-work foundric.s. 
'i he average height of tuyeres for cu¬ 
polas between 24 and 72 inches inside 
diameter, is given in Table III. 

Limit IIeight of Bed 

With .exceptionally good coke, a 
bed 24 inches above the tuyeres will 
produce satisfactory iron; but with 
coke of uncertain quality it may be 
necessary ,to carry the bed to a 
height of 30 inches. If it .should be 
necessary to carry the bed higher than 
,10 inches above the tuyeres, it is an 
indication that something is radically 
wrong. 

Cold iron at the first of the heat 
frequently is Warned on a low bed 
when in many cases it should be 
ascribed to a hard or wet botto^n; 
wet lining^ or a bed not burned up 
properly. 

With the foregoing data, the weight 
of coke for the bed of any diameter 
cfipola readily can be calculated. Mul¬ 
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tiply the area of .the cupola in feet 
by the height of the required bed. 
also in feet and then mvUtiply the 
result by 28. This will give the 
result in pounds. Using the former 
illustration, it is noted that a 36-inch 
cupola has an area of 1017.85 square 
inches. Dividing this by 144 the area 
is found to be 7 square feet. The 
lop of the tuyeres in the average 36- 
inch cupola will be 14 inches above 
the sand bottom, and an additional 
30 inches for the bed wouHd give a 
total height of 44 inches, or 4 2/.3 
feet. Therefore, to find the weight 
of coke necessary for the bed it only 
is necessary to multiply 4 x 42/3 x 28 
which is equivalent to 718 pounds. 

Bed Charged by Volume 

Sorad kinds of coke arc heavier than 
others bulk for bulk and where there 
arc no facilities for weighing the coke 
readily every day, the bed can be 
charped by volume. Having deter¬ 
mined the most satisfactory height 
at which the cupola operates, prob- 
nMy between 24 and 30 inches above 
the tuyeres, a light iron rod may be 
bent at one end and lowered inside 
the cupola until the long toe. on the 
end rests on the coke. The other 
end then is bent in the opposite direc¬ 
tion, the whole rod resembling the 
letter Z, one end resting on the coke 
and the other end rc.stinig on the sill 
of the charging door. This rod may 
be used as a gage in charging by 
volume. 

Whether the coke is weighed or 
mcaisured, enough to form a layer 
approximately 4 inches thick should be 
held in reserve and added after the 
bed has burned through. The air 
inlets in the wind box then should he 
closed and the cupola filled to the 
charging door. 

Probably there is more divergence 
of opinion among foundrymen over 
the proper weight of the charge than 
over any other feature of cupola oper¬ 
ation. glance at the figures in 
. J'nble 1 will show that practically no 
two of any given size cupolas are 
charged alike. The majority have one 
feature in common; their charges are 
uniform throughout the duration of 
the hea0 It is the custom in some 
shops to ,make the first charge heavier 
than the others, in some cases twice 
as heavy; but the benefit is problem¬ 
atical from >an economical standpoint, 
since it is necessary in such cases to 
increase the amount of coke on the 
bed by practically the same amount 
IS would have been required if the 
charge had been split in two and 
coke used between. 

The following rule may be em¬ 
ployed to find the approxisfUte weight 
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of iron and coke to use in charging 
a cupola. Multiply the area of the 
cupola at the auditing zone in square 
feet by 200 which will give the result 
in pounds of iron; the coke may be 
figured from that in the ratio of 1 to 
10, For example, the area of a 36- 
inch cupola is 7 squiare feet; 7 x 20U 
is 1400, the weight of the iron charge. 
This at the inmeated ratio of 1 to 10 
will give a coke charge of 140 pounds. 

Summing up, it may be said that 
the height of the tuyeres exert no in¬ 
fluence on the heat of the iron, hot 
iron can be melted whether the tuy¬ 
eres arc high or low, but in the in¬ 
terests of economy and unless it is 
necessary to hold a considerable 
amount of iron before tapping, it is 
advisable to have the tuyeres as low 
as po.ssiblc. Light, thin charges of 
iron and coke will produce hotter iron 
than thick, heavy charges, but they 
should be made as heavy .as the 
cupola will stand without alTecting the 
(iiKility of the iron. 

Heretofore coke ha.s been rhean 
and plentiful and always available 
whether in winter or sutumer. As a 
consequence, the average American 
foundryman lias grown up to regard 
it carelessly. A barrowful or two 
extra on the bed was immaterial and 
four or five extra forkfulls on each 
charge; “to see if the old man would 
stop his growling about cold iron;” 
was considered ordinary practice. 
Furthermore., with a passion for neat¬ 
ness and tidiness which characterizes 
sonic people at the most inopportune 
times, the stage would he cleaned up 
at night by pitching all the remain¬ 
ing coke into the cupola. 

The constantly soaring prices and 
the growing scarcity of coke at any 
price are influencing foundrymen more 
and more to give intensive and minute 
attention to their cupob practice. 
Even by the most rigid oconoimy, it 
is* extremely problematiciil at the 
present writing whether all found¬ 
ries will be able to operate throughout 
the coming winter. 

Histoo^^oundry Sold 

The hiswirc West Point Foundry, 
Cold Spring, N. Y., which closed 
down a few years ago after the A. B. 
& J. M. Cornell Iron Works had 
operated it for severa) years, has been 
sold to the Astoria Sflk Mills, Astoria, 
L. I., according to announcement. The 
silk mills Arm will operate the foundry 
with 700 employes. 

The first locomotive used in New 
York state, the old wood burner De 
Witt Clinton,, was constructed at the 
West Point plant.' In. the civil war 
the plabt was rushed with orders. 
Hundreds of Parrot guns were made. 
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BiU Solves An Old 
Problem 


BY PAT DWYER 


.A. M 


© ILL and 1 stood on a down¬ 
town corner the other day 
watching a parade. In those 
far away days, which now 
seem like a dream, BUI played a hfe and 
I rattled a snare drum in an amateur 
fife and drum corps and when that 
organization broke up,, as such things 
nearly always do, wc offered our serv¬ 
ices to the town cornet band. . After a 
few trials with an alto horn and a few 
visks to the dentist I decided that I 
would never make any reputation with 
that instrument; but Bill had a magniff'p 
cent set of teeth and quickly developed 
a lip which influenced the band master 
to assign him the £-flat, solo cornet 
parts. To hear him do the cadenza in 
^‘Afton Water" was a treat, and when 
he triple tongued the £-flat parts in 
"‘The High School Cadets”, “King Cot¬ 
ton”, “The Stars and Stripes Forever”, 
and other stirring compositions of the 
well known John Philip—a man who 
didn't feel like yelling encore must have 
been deaf or liavc had a soul like a 
cow. 

The memories of a man's first love 
will remain with him alt the days of his 
life, whether these memories center 
around a plug of tobacco or an angelic 
creature who wore a faintly scented, 
lilac sprinkled muslin dress and shyly 
said yes when he asked her blushingly 
if he might sec her home from the first 
party. Therefore, it is only natural 
that when Bill and I sec a parade, our 
interest centers in the bands. 

On this occasion we sized them up 
critically and technically, but when a 
fife and drum corps paaged, Bill insisted 
on quitting a pcrfc< good vantage 
pointji which we had i^nd boring 

his way through a crow! Fa distance 
of several l^locks 
until the boys Jfc 
had finished a 
selection they 
were p faying* 

"You can talk 
about your bands 

and orchestras," y 

said he, for 
pure# exquisite » 

phamre; fotne- 
thing that keeps 

your heart in ^ 

your t{irdat, aiid |.j|^ iKiig 4 ^ f mj 


your feet stepping out on the .sidewalk in aft. If that docs not finish yott, I*it 

time to the music, give me a memorial bribe one of your cupola men to spill 

day parade with two old veterans, serv- a wheelbarrow of pig iron on yon a|i; 
ice caps cocked askew, playing fifes, and you pass under the stage." 
a third, alert^ and white haired, with his "What you said about the windows la 
cap at even a more rakish angle, tapping correct in the main," said Bill, 
a snare drum like an artist. ^Listen to know of many foundries right how 
**Yankee Doodle”, “Marching Through which have their full complemenl of 

Georgia,” and the rattling, -lilting cres- windows but the glass in them is so 
cendo measures of “Dixie" and it is covered with dirt and grime that they 
easy to understand how men fought, might just as well not be there for all 

bled and died during the red days from the good they arc. They serve one puf^ 


'61 to '65." 


pose admirably. They ptevent the then 


“What's the idea"? I said. "To hear inside from looking out and thusJosing 

you talk one would imagine you were interest in their work, and they prevent 

a candidate for something, or else a pro- vulgar people from gawking in at the^, 

fessional spellbinder with an eye on the workmen and thus embarrassing th«^ ' 

old soldier's vote." sensitive, refined and high-strung artist^ 

“ Ton my word," said Bill. “Whenever "It is funny how climatic conditidna 
1 cast pearls before you 1 am almost ‘affect the window glass in a foundry/- 
forced to the conclusion that there is You never see a broken window in the:-;, 
something in the theory of transinigra* ‘'winter. Hail, sleet, snow or rain, it ii. 

lion of souls. If there is 1 am quite alf the same, the good old panes djefy'r' 

ipositivc that in a former incarnation them all; but with the first balmy bresdh, 
you were equipped with a much longer of spring they commence breaking 
snout and a curly tail." an alarming rate until by 

He rapidly executed a strategic move- there is not a whole sash in the place, 

ment to the rear which brought his “I often have attempted to figure Oi|f[- 
back up against a jeweler's plate glass this phenomenon and almost had rea^ 4 ^- 
window and dared me to throw any the conclusion that a certw amount of' 


paving blocks at him. 


intentional carelessness on the nuen's 


I abandoned the idea of beaning part was responsible when the .questkm ^ 
him; not, I assured him because he de- was settled for me by a bright yoimg : 
served any mercy but because if 1 did lad who was learning to be a general ' 
so, some narrow minded people' might manager by spending a month in eadb' . 
think 1 was trying to divert attention department of the plant. When be v.' 
from the parade. However, I assured reached the foundry he told me that he 
him, that it would afford me great did not wish to be assigned to a^ 
pleasure to go out to his foundry some particular job. He said he was. only-; 

day and get him through one of the allowing himself a month in which to., 

broken windows. make an intensive study of foundry / 

“At this season of the year," I said, routine and operation. Thereforqi,:: 
“most of the glass is bound to be would take it kindly if I did not Inter^'^ 

broken and 1 can rake you fore and fere with him but just let him malte 

gallons and dra^*: 

rm tmU OP titfs Clin mitM m m enmn op; inismsst ax gvm DBMiiNBmTie?f would apA-' 
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ciat€« any ti^s or advice he might 
feel inclined u> give me from tiiiie to 
time. He gr&ccftilly admitted that he 
would be pleased to do so; but in view 
of tHe fact that his time was limited he 
intimated that I should make the ques¬ 
tions as brief as possible, or, as he put 
it 'make 'em snappy.’ . 

“I turned the proposition over in my 
mind for several days and finally decided 
tfiat 1 would seek his ad- ^ 
vice on two foundry prob¬ 
lems which I had never 
heard satisfactorily ex¬ 
plained The first was— 

Why do colored helpers 
always cut holes in their 
shoes? The other was 
the problem of the broken 
windows. On iny way 
through th* shoi> seeking 
the fountain of kiiowledcH* 
r was stoppefl hy an old 
‘bo Vho had recently ar^ 
rived from Alabama. He 
was engaged in nniking 
a 6-foot fpullcy and as hr 
understood there was a 
big (liflFcrcncc he 
twcon Northern ^ 
and Southern / 

foundry iron he I ^ 
wanted me to ad- I 
vise him whether huokic: 

it wla.s ueccssai} 

to.'place a f«oding riser on ilu* hiiij 
I told him lo do so hy all moans and 
to be sure to feed it up well alter it 
was cast. Having setilod that point, 
it struck me that since he w.is prob- 
Sbly familiar with coiubtioiis in the 
South he could cxiplaui the shoe 
enigma. 

“He laughed when I asked him and 
said that he had nothing to prove it; 

but down where he came from it was 
the generally accepted belief that gcntlo' 
men of color breathed through their 
feet. He said that he had worked in a 
big plant down there where the manage¬ 
ment had instituted safety method.s and 
among others had insisted on the 
foundry employes wearing congress 
IX shoe.s. They even 

I went so far iis to 

■ supply every man 

with a new pair. 




free, to encourage their adoption. Th<* “ ‘Part of my system,^ said he. T time 
first day they had them on every colored each one of my actions, all day, thA 
helper in the place hac) cut a row of by ^plotting them on a chart at night 
purt holes on both sieves along the water and comparing the actual curve with a 
line. The old boy assured me that if theoretical curve 1 can measure my 
he was running a fowndry in the South efticiency. ^ really think that the time I 
he would shoe all the hi^lpers like mules, devote to this part of my work each 
“With this weight off my mind I ton- night is the most important thing I do 
tinued down the shop until I located the all day.' 

young man of whom I was in. search. “‘Fine busincsi^/ I said. ‘Fine busi- 
llc was making an entry in his note ness, I find no difficulty at all in be¬ 
hoof to the eflFcct that molds left stand- lieving you, and I think if you can 

explain the problem I want some 
light upon, it. will run your effi¬ 
ciency cjuve pretty well to the 

l<^ of the chart.' ‘Shoot,* said he, 
blissfully unconscious of how aip- 
propriate llic term was under 
the circninstanccs. ‘How do 
ccount,’ I said, ‘for the 
fact that every window pane in 
a foundry gets broken in the 
summer time and the addi¬ 
tional fact that the frag¬ 
ments of broken glass are 
always found on ihc outside 
of the building?* ‘That'.s 

quite siinpJe.’ said he. ‘The 
foreign materia) 
covering the glass 
has a diflerent 
coefficient of ex- 
pan.sion from the 

iiK uu»Kic.V wiNPow .\iYsii::i\ IS rAi*LUNKf» I'; A st'iK.NTijfii: maxnk::. kI-'iss itself the 

heat from the 

ing over night invariably produced bad sun’s rays acting direclJy on the out- 
ca-itings on account of the facing sand side surface of the glass expands that 
gelling sour. lie .stuck the note book in side until it e.vceeds the elastic limit 
his iwcket. pulled up one sleeve to and then ihere is noth'ng left for it 
note the tiiiic and then assumcil, to the but to break. The curve on the out- 
l)c^t of his ability, the facial exprc.ssion .;idc throws the center of gravity be-, 
and manner of .speech a.^cribed to sue- yond an imaginary perpendicular or 
ccssful captains ol industry by our lead- vertical line on the face of the sash 
ing noveli.sis you know, brows dr,iwii consequently the glass falls on the 

down to indic.ne the most intense con- ^he building.’ 

centration, eves darting out shrewd ..tt «• . , l i 

glances through half closed lids; etc. He H.pped ou the note book, con- 

a<ldrcssed me in one of those short. P*'"' 

crisp sentences which according to the entry under the heading Expert 



i 


same authorities is characteristic of the 
modern American financial giant. 

“'Well, Bill,' just like that. 


Advice and said ‘Anything else?' 

“1 said no, 1 did not think there was 
anything else worthy of his attention; 


“I told him that 1 wanted his advice but I ipcrtainly^^t obliged to him for 
on a certain foundry problem; but be- the informati(EI|F 


fore taking it up I asked him why 


"Now th 


lie had looked at his watch when I had “shJd there is no danger of 


are alone,” I then said 


approached him. 

c 


being . overheard, do you mean 
to tell me that you fell for that 
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Ijrie 'of btmk?^ . “That*^ the kind /of. 
qi^tion that nQ one. never answers,^ 
safd he. “You might ju^ as welf 
ext^cct the apprentice boys to ^idtnit 
that they broke the Avindoiws '•ait£i 
finding 'shorti. hard pieces of round 
stock' cores anioiig the debris. You 
can fprm your own opinion but you'^ 
can’t prove anything.” 

—-- ^ 

Chilled Edges Are Cuuse 
of Trouble 

By If. E. DWer 

Question .—We afe having consider- 
able trouble machining our gray iron 
cylinder castings on accoitni of hard 
iron. Our chemist advises us that the 
iron contains: Silicon, 2.30 per cent; 
sulphur, 0.075 per cent; phosphorus, 
0.650 per cent, and manganese, 0.70 per 
cent. He also says that it is not po% 
sible to further soften the iro;i and pro¬ 
duce solid cylinder castings. 

Answer .—Wc know of one foundry 
that is making cylinder castings from 
metal of practically the same composi¬ 
tion as the iron you arc using, and ob¬ 
taining sound castings easily machinable. 
We think that possibly your trouble is 
from getting the edges of your cast¬ 
ings chilled by having too„ sharp corners 
or the sand too damp. Wc have known 
foimclries that have had this lr<iuble 
caused by swabbing the corners of their 
molds with too much- water. Wliile 
their iron in the main body of the cast¬ 
ings was soft and readily machinable, 
some of the corners of a few of the 
castings would he chilled and dull cut¬ 
ting tools. 

In general cylinder foundries use an 
iioii with lower phosphorus content in 
order to insure castings (roe from por¬ 
ous spots. Many foundries carry the 
phosphorus in the vicinity of 0.200 per 
cent, would recommend that you 

use a flux consisting of 25 pounds lime¬ 
stone and 2 pounds fluor spar per ton 
of metal. This should be placed on 
each charge after the second, toward 
the center of the cupola so as not to 
wash against the side 

Vertically Cast Tallow 
Rolls Are Warped 

By Pat Dwyer 
1 have been having trouble 
lately on account of rolls warping and 
would appreciate any information you 
can give me on the subject. The rolls 
are poured with .gray iron in dry-sand 
molds. 1 made'^a dozen or more of 
these castings which yrere straight and 
satisfactory but the last three I have 
made are quite crooked. They are all 
the way from an inch to half an inch 
out the renter. The roll is 7 feet 
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6 inches;. long by 13 '• inches outside 
diameter. 'A straight core 95^- inches 
in diameter extends from end to end. 

Aniwer .: With'but further details it 
is impossible to say dcflnitcly what 
causes the castings tq warp. It might 
be ceased by a warped pattern; -a 



THE AHMK.MHLEU Mol.i) HE.U)V POK PUUJU.NG— 
.1 l.SmCATKS THE HTKAl* FOR llOUHNU DOWN 
THE MAIN CURE: B IS THE RING COVEK- 
I.VG CORE: C 18 THE IRON RlIRllING: /> 

IS THE rouin.NG basin, and b 

SHOWS TWO OF THE GATE OPENINGS 

crooked core or by having an unequal 
thickness of .sand around the casting. 

Probably your trouble is due to the 
latter cause. If you are molding tlic 
roll on end in a round fla.sk it is prol)- 
able that the pattern is kept Rose to 
one side to allow room for the up¬ 
right runner. If that i.s the case the 
roll invariably will warp because the 
heat from the thin side of the mold 
will radiate much faster than frojii 
the side carrying the runner. The 
thin side will contract first pulling 
the ends of the casting toward each 
other and springing the back. • The 
other side '^ill contract later, but can¬ 
not do so normally on account of the 
resistance offered by the side which 


■ • ' " r 

^ll^eady has set^ and become, r^d. 

A familiar example this j^e-i 
nom'etion is seen in castings opeo^sand v 
piates* ff they arc left to> cool 
ally after^ they are poured the ‘ eiido 
will spring up. The^comihon rpmedy 
for this is to shovel sand on the eiids^ 
and leave the center ^ uncovered, thus 
equalizing the cooling process. 

The regular roll shops overcome this 
tendency to warp by providing exten-* 
Sion pockets on the flask sections to 
carry the upright runner and thus are . 
enaMcd to keep the roll in the center 
of the fla.sk with an equal thickness 
of sand alt around it. 

Where rolls arc only made occasion¬ 
ally and jt Ks desired to run them from 
the bottom, square flasks ate the bestbe^ 
cause the runner can then be kept in 
or\c corner. • 

In your ca.se iry round flasks; but 
iii-sicad ol pouring the job from the 
bottom, pour it through .six ^ x 
inch poji gates evenly spaced around 
the top. To insure a perfectly clean 
ca.sting it might be advisable to dis¬ 
pense with ramming .'i cope. Instead 
a U>osv ring 1 inches thick could 
be sawi<l out on the band saw and 
‘lipped over the lop ot the pattern. A 
round flat corebox corresponding to 
Mhe .shape ami si/c of the ring and 
containing small upright pieces to form 
the gale openings could lie u.sed ..for' 
making a cover core. 

After tile mold is dried and this 
upright core sot the ring core dropjxd ^ 
into place will center the upright core 
aiitoninticalK. A wooden block to 
fiirm the basin then is placed over the ^ 
gate openings followed by a .shallow 
fl.isk ring which serves to hold the 
.vreen saml which is rammed around 
the basin block. An iron bushing or 
other suitable packing cm top. of the" 
upright core can be secured by a flat 
strap clamped across the top flange. 
The: general* arrangement is shown In* 
the accompanying illustration. , 

Where cylindrical cored castings aro 
molded horizontally in a .split flask 
and afterwards upended f«ir pouring, It 
siometiines happens that the mold ia' 
sprung in the center due to insuffleient 
support under the center of the roll¬ 
over board while ramming the drag* 
or the same condition prevailing after 
the mold has been rolled over. TKi» 
will result in a thick and a thin side 
on the mold after the core is placed. 
When the casting is poured the thin 
side contracts first an^ the casting 
be crooked irrespective of whether it 
is ill the center of the flask. 

A new blast furnace, with ft capacity 
of 100 tons of .sand-enst pig iron daily, 
has been put tn blast at Hankow^ 
China, according to reports to the 
department of commerce. ^ 
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Time Study Underlies Bonus System 

Prcxluction Department Determines Stand arci Time for Different Foundry 
Operations and Keeps a Record of the Amount of EacK Kind of 
Stock on Hand and Bein^ Consumed 

BY H. E. DILLER * * 


X K SOME few shops the pro¬ 
prietor of the foundry is 
also the manager, the whole 
molding and core-making 
force, besides being cupola tender and 
shipping clerk. Such ‘ an industrial 
organization has some advantage over 
the big company with its hundreds 
of employes, in that it has no need 
for sclicduled system. How- 


cases the niodihcatioiis is made but 
the essentials are kept as close as pos¬ 
sible to the original standard form. 

The work of the production depart¬ 
ment is split into two general divis¬ 
ions; the one handling materials and 
production control, and the other the 
standards or time-study department. 
'I'his latter section determines the lime 


which i.s necessary to make e.ich new 
job wliicli conics to the foundry. This 
is done by a time study in which the 
length of time for each operation is 
found and cslabllshed. Time studies 
also arc taken when any change is 
iliade on a pattern involving even a 
slight modification of the operation. 
The time .studies .serve as a'basis for 
(Icteriniii'ing the bonus to be 
added to the hourly rate at 
which the workmen %tt 
paid, 'rhis houfly Ifatc is 
deter mined by the rate being 
paid in the trade for iay i" 
lal)Or. 

The iiiolder is paid his 
hourly rate no matter how 
many molds he makes, bill 
il he makc.s more than 75 
l)cr cent of the molds which 
the time-study department 
has determined is the stand¬ 
ard rate for the particular 
pattern, he will receive a 
bonus. The amount of the# 
bonus varies with each per 
cent of the established base 
np to 20a per cent. At 7^ 
per cent the lowest bonus, 
which amounts to 1.6 per 
cent is paid. When the 
inolder makes what has been ^ 
determined should be a nor¬ 
mal day’s Sutput, or 10 per 
= cent standard time, 

he receives a bonus 
of 20 per cent. This 
amount is increased 
to 50 per cent when 
125 per cent efficiency 
has been rcachcf); 
while at 1.50 per ceftt. 
efficiency, above 
which few molders 
go, an 80 per cent bo¬ 
nus is paid. 

In setting the 
standard time, it is 
considered that 'a 
good workman will 
average 110 per cent 
or better, which 
brings hii|^ a bonus 
of 32 per cent. There¬ 
fore, the inducement 
is considered liberal 
enough to induce ^e 
workmen to strivo 


ever, as .soon as a foundry 
employs more than one 
man, some form of produc¬ 
tion .system is introduced. 
When the number of em- 
ployc.s reaches the hundreds 
or possibly to the thousands, 
the difficulty of successfully 
directing the activilic.s of all 
these workmen in their va¬ 
rious activities is more «and 
more complicated. In recent 
years the production depart¬ 
ment has become more im¬ 
portant in the foundry. The 
comp.irativciy new depart¬ 
ment has had many diffi¬ 
culties to overcome and 
much prejudice to meet in 
establishing its sphere in the 
foundry, but it has proved 
its essential value and now 
every large foundry has a 
force of men operating un¬ 
der the name of production 
department or per¬ 
forming the functions 
of such a division. 

Production meth¬ 
ods at the Saginaw 
Malleable Iron Co., 
largely are under dii 
Erection of the pro 
dtiction department 
of the General Mo 
tors Co. which ha.s a 
staff of trained ex¬ 
perts which applies 
the basic principles of 
production to ma¬ 
chine shopi assemb: 
fling department or 
fouttdiy with equal 
Jacility. At times 
slight niodfficatiofls 
in the standai^ forms 
will 6t them for 
work in a particular 
deparbitnt. In such 




Time Study Prcuciplefl 

ABSOLUTE fairness on Ihc port of holh mamuje- 
ment and employe is esseulial for the cess of 
ony bonus system. The basis upon lehich the bonus 



is paid must 
with the most 
and 10 he n 
lished, the 
that the coin- 
stand by its 
not cut down 
ed as greater 
obtained. The 


he established 
exacting care, 
once cstab- 
m c n expect 
P an y will 
promise and 
the time allot- 
^efficiency is 
principles of 




time study are elucidated in the following excerpt 
taken from a circular written by E. K. Wennerlmd, 
General Motors Co., for the direction of the produc¬ 
tion departments of the various branches of that 
company, including the Saginaiv Malleable Iron Co. 
Mr, IVenncrlund says: 



The primary object In taklnt a time itudy of a shop operation is to arrive at a 
standard time, L e. etanifanl rate of production. Tbii standard of proAxtlon, vhrn 
establldird, may be used as a basis for either of the followlns: 

Paymmt of a bonus as a reward for efficient production. 

fiatabUshlng a piece rate for the operation. 

A (heck on present or proposed shop methods. 

Stsndsrd time may be defined as the time required to perfunn a flven operatkiD, 
a group or operation, by the average competent uorlman, repeatedly over in eitended 
period. Lost and waste Ame la ellmhutd from tlie standanl time, eicepi to the extent 

of providing for minor delays incldettt to the shop conditions. 

The purposes aimed at in placing sUiMisrd time oiAtperaiions In (he shop, and 
offArlng a bonus reward for production, are is follows: 

TO itlnulata the wertmaa to greater effort. 

To reward him in miMltloo to that effort 

To raraldi a sUndird for the neisurement of the rate of production. 

To meuore the etndeiiey of the workmen, indhrlduelly or in 


A ilme study should be taken by a speelally trained Inveetlietor. He 
have the full eo-operatlon and support of the department rorsman, while In the exercise 
of his duties. When preparing to Uke a Uiue study, the inveoUgator Should sscertain 
yml the equipment is in a SrsUlaai condition: that light and ventilation in latisficiory; 
el'D, that the material to be worked on Is in good stendird condition for the operation. 

Uo will also liffeiUgiti and lecord, m a result of mothm study, the number 
and kind or. motiont neceimiy to ilWfonn the opentlon in the eubit manner and the 
shorUit tlioe. He iboiiM 'inform the workmu fully what an the iwpom of the Inveotl- 
gatlon, and get him to (onfoni pk methods to the beet shop pnetlee. 



684 


THE FOUNDRY 


for aj* Iarj(i' a bonus as ptjssihlc. Of 
course, it is essential that an hourly base 
rate be ostahliNhcd which is consi.st<-n( 
with prevaiiiiif^ wastes in ihc comimiTiily. 
The Saginaw company has decided that 
there is nothing to he gained by main¬ 
taining a low' hourly rate and then rais¬ 
ing the standard time to make the total 
• earnings attractive. It has been found 
llial high hourly rates atlr.act good pro¬ 
ducers. The management insists on a 
workman doing a fair day's work to re¬ 
main in service. 

Naturally, when tin* wages piid t'le 
moldcr depend on the time slndy it is 
necessary to use every precaution to 
see that a fair rate is set. The man 
who does this must lie familiar with 
llie work' as wm’II as with human nature. 


is determined. At times it is impossible 
to induce the molder to enter fairly into 
tlic spirit of the study. In such cases 
the investigator must be able to tell 
when false results arc being obtained 
through lack of co-operation of the 
moldcr, and if the molder cannot be 
induced to give the lime study a fair 
tiial the investigator sets a time w'hich 
he judges as fair. This occasion seldom 
ari.ses, as the niolders appreciate the 
system after they come to understand 
it and rcali7.c.s its fairness. In case the 
second observation tallies closely in the 
lime of all elementary operations, tie- 
individual result^ are not put on the 
card, but tlie total time is recorded. 
Tlio time for the two triah is llien 
.iceraged to .secure tlic time t«» he al- 
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lowance sometimes is considered to {ake 
care of extraordinary conditions not in¬ 
cidental to the operation. 

The sums of all items are averaged 
and placed in the line marked Total 
Items, Fig. 2. Relow this figure is the 
time allowed for contingencies. These 
two are added together to make the 
total lime in minutes, which is carried 
out to the hundredth of a minute. The 
mimher of pieces in a flask, the average 
time per piece, and the standard hours 
also are marked at the foot of the page, 
as illustrated in Fig. 2. The average 
time in ininute.s is obtained by dividing 
the total lime by the number of pieces 
in a mold. The standard number of 
hours is secured by dividing the average 
lime per piece by 60. wdiich converts the 
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O.N KAMI AS WELL AS THE AMOUNT BKINU CONSUMED IS KEPT ON LOOSE-LEAF FORMS 


VWi 1 I'l.OSE ACrOl'NT OK THE STOl’-K 

11c inu.st kn«'W h<tvv to divide the job 
into different oi^’rations and be able to 
dciorminc whether the molder is trying 
to perform the operation normally. Such 
ability is only aciiuired by long prac¬ 
tice. Therefore, only one man is em¬ 
ployed to set the standard time rale. 

When a time .^ludy is made, the re¬ 
sults arc put on the back of a time- 
study card as illustrated in Fig. 2. The 
figures in this ilhi.stration. as in all other 
illustrations iu this article, are nof given 
as actual but are assumed figures which 
are assigned merely to elucidate the 
working of the system. A division of 
the job is made into its different ele¬ 
mentary operations, and the time for 
each operation is recorded in hundredths 
of a mimijte by use of a decimal stop 
wiatch. A second observation is made 
to compare with the record *of the first. 
Should the time consumed by any elc- 
ojKintary observation vary in the two 
trials, a third or even a fourth trial is 
made and the reasoy for the va,riation 


linveil for the operation. In .setting the 
allowed time the investigate'- must take 
into consideration an average good work¬ 
ing condition for each operation. 

'fhe elementary divisions on the tinic- 
stiidy form show only the net lime with 
out any allowance for ronlingencies. The 
total of these items then shows the not 
time for the complete operation It is 
thought essent al to adhere to this jirac- 
tice so Jhat the time study may be of 
value *)r tiitiire reference. However, 
certain allowances incident to the opera¬ 
tion are tnade to have the established 
time represent the standard rate of pro¬ 
duction repeatedly over an extended 
jiorind and to allow for unavoidable con¬ 
tingencies. Ten per cent is the average 
time allowed for contingencies. In addi¬ 
tion to this, an extra allowance of 28H 
per ^ent is allowed for pouring. The 
molder works nine hours a day and it 
is estimated that two hours,of this time 
is cotLsumed in pouring the molds and 
shaking out castings. A secondary al- 


average lime into decimals of an hour. 

When this work is finished, the man¬ 
agement ha.s, on the back of the time 
card, a record which can be referred 
to at any time. On the front of the 
card is kept a detailed account of the 
job. As shoj^^in l*'ig. 1, this includes 
the date ih^ {Te study was made, the 
type of ^^Jfnent, a complete descrip¬ 
tion of th7^equipment, a list of special 
fixtures, Ihc kind of operation, the num¬ 
ber of employes working on the job, 
standard production per hour, etc. 

All lime studies arc numbered serially 
and registered on a form known as the 
'rime Study h\’(fistcr. Fig. 3. Tliis regis¬ 
ter number then appears on all job tick¬ 
ets or credits where the standard time 
is used. Any change in standard time 
requires that a new time-study form he 
made, with a new* register number, stat¬ 
ing reasons for the change. 

These register numbers may be pre¬ 
fixed by a letter, in which case the 
numbers run serially after each prefix. 
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I'H; r,- THK STAND \ni» TIME AI.IOWED TOR .THE DIFFEREDf 0l»ERATrnN9 18 NOTED ON THE ilRom* ROL'TlNr, SHEET- A (’OEUMN ON ITirs SHffit 
W ALSO RI-:SERYEI) FOR RECORDINU THE VARIOUS REGISTER NUMRERS 1T)U THE 8E\'ERAL OFEHMTONS 


I'or example, iimliT the group bonus 
plan a number of minor operations arc 
conibliU'd into one g';oup oneralion, and 
tile standard time for the latter is the 
total lime in maU'hours ot its minor 
operations. In this ca.se it will be found 
convenient to designate minor operatiiin 
time study numbers with the prcfi.x D, 
and group operations by prefix (V. 

For group operation standard timc%, 
a separate time stu^Tj^om Figs. 1 and 
2 is filled out show\|J|^^gistcr number, 
name of operation, a^^ktaiulard time 
of each minor operatio^^ If an extra 
allowance of time is necessary it shouh) 
be included, not for the minor operation 
hut for the group operation; thus, show¬ 
ing l>asic standard time only, for the 
minor operations. This facilitates the 
rearrangement of minor operations from 
one group to another on the routing 
sheet, without referring to the time 
study (or each operation. 

Before the standard time hecivues osTi- 
cial, the manuscript is audited carefully 
in the standard department oflice. All 
additions are checked and reference ia 
made to time studies covering similar 
operations, so that no mistake is made. 


The standard time system with a bonus 
reward, is considered to be essentially 
a day-work plan as distinguished from 
the piece-rate .system. Kach emiilo>c re¬ 
ceives a fi.xed hourly rate, ami’an addi¬ 
tional bonus is paid, depciirtcnl on tlic 
spoe<l of production. By dividing the 
cumulative standard hours, for a period, 
by the corresponding actual elapsed 
hours, the relative elVicicncy of prodne 
tion is obtained. The per cent hoim<< to 
be paid in addition to the base wage jor 
the elapsed hours is obtained from a 
bonus table, which has been standardised. 
When computing the efficiciio' of groups 
of employes, man hours, bW) standard 
and actual, always are used. .Xt or be¬ 
low an efTiciency of 75 per cent, thi em¬ 
ploye is automatically on a flat day rue, 
zero bo;ius being earned. 

To make the standard time eflFeclivc as 
a wage plan, it is deemed requisite that 
production be speeded up to where the 
employe can earn a substantial bonus, 
amounting to 20 per cent or better, in 
addition to the base wage. It is the 
duty of the standards department thro? gh 
its shop * investigators, to see to it that 
a satisfactory degree of efficiency is main- 


taincfl on each operation. Where the effi¬ 
ciency shows low, the first step is to 
deitTinine the reason. Any one of Hie 
following conditions may exist: 

Ihc standard time may he too !o^ 
for the average conditions. 

riic operator may Iw incopipetent. 
lie may lack interest. 

A temporary pom* quarty < i 
m.iten.Tl. or a bad condition or 
■ iimpincnis, ventiation, or room 
Icmperanire may obtain. 

If the standard time is found to be 
too low, it is remedied by taking a new 
lime study. Where the other conditions 
exist, the full co-operation ^'f the depart¬ 
ment foreman and the factory manage¬ 
ment is secured. The standards depart¬ 
ment is reiiuired to watch tlio ca.se until 
the adverse conditions have been rectified. 
Generally speaking, it has been found 
that if the standard time is fair, and sur^ 
rounding conditions near normal, the 
workman will do his utmo.st* to main¬ 
tain a high degree of efficiency, he is 
convinced that the expected rate of pro¬ 
duction i.s attainable. 

Since it should be the policy to allow 
a basic standard time to stand |!|lrma- 
ncntly when oace established, unless 
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there is a chaAge in equipment, mate* 
rials, or methods, care is exercised that 
.standard time is not set until it is cor- 
rert, Unle.ss the workman ran feel con- 
lident that the time will not be changed 
under existing conditions, he is not like¬ 
ly to jMit forth his best cHorts. When 
new methods or equipment arc intro¬ 
duced, a new time study based on the 
chilnged conditions is justified. Where 
the workman makes a suggestion result¬ 
ing ill improved metho(l.s or equipment, 
ho is suitably rewarded by the manage¬ 
ment; for it is estimated that to allow' 
the standard time to stand under the 
improved conditions will cost a great 
deal more cumulatively than would a 
lilxral cash reward paid when adopt¬ 
ing the suggestion for saving time. 

The bonus is computed for each pay 
period. It is pointed out to the work¬ 
man tliat if he attains a high efficiency 
for part of a pay period, and a lower 
efficiency down to 75 per rent, for a 
portion of the period, that he does not 
lose ilie homts which has been earned 
previoii.sly. It may lower his average 
efficiency, and hence the percentage of 
bonus, but this percentage is computed 
over a longer period; so that bonus once 
earned within these limits, is not subse¬ 
quently lost. 

.application of the .standard time sys- 
lem shown in the form illustrated in 
log. 5. 'Phis is llic group routing for a 
steering gear hrankel. It gives de - 
rr*iptitui of the eqnipmenl requiriMl, the 
number and kind of core.s, and a list of 
the dilTcrent operations such as, make 
role, mold set cores, pour shakeout, shift 
mold, dump mold, chip, inspect, sort, 
weigh, etc. Then in two columns to¬ 
ward the right the register numbers arc 
given and the standard time hours for 
the different operations are noted. The 
estimated production per hour is indicat- 
rif in the last column. 

Another function of the production de¬ 
partment is to keep the management and 
the purchasing department informed as 
to the state of stock otr' hand. The 
mniiagrinciit dcctde.s how long ahead the 
foundry .should be covered for the dif¬ 
ferent materials and the purchasing de¬ 
partment makes the contracts. However, 
they secure their data from which they 
derive the amount to be contracted from 
the production department who must 
keep continually informed on the state 
of the reserve of all materials. In case 
the amount of any material on hand is 
jbove or below the amount decided on 
as the proper reserve the purchasing de¬ 
partment must be notified. To have this 
information cctistantly available a record 
is kept on the form shown ifj^ Fig. 4, 
headed Slock Requirement Record. The 
name of the material and the stock num- 
ber placed on the first line. The 
table immediately undejr this is so ar¬ 
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ranged that a year s record may be kept 
tiu* reserve in pounds, tons, gallons 
or whatever it may be; of the monthly 
consumption; of the ciiniulativc monthly 
ronsunipiioTi including reserve obtained 
by aihling the two; and of the cumu¬ 
lative monthly schedule. Below this are 
two tables for keeping a record of the 
retiuisitions and tbe receipts. Other 
ft>rnis are necessary for reporting the 
daily consumption and summing up the 
monthly total consumption, but this form 
tells the story at a glance of how much 
stock is on hand and how much is due 
on oidors together with the consumption. 

Melting Steel and Jmn 
in the Cupola 

i)ursti(ni: —We have considerable cast 
scrap with niachiiic steel fast to it. Would 

be .iny di.sadvantage to our melt to put 
say 10 per rent of this steel and iron in 
the cupola? We make machinery cast¬ 
ings and use 2/3 scrap and 1/3 pig iron. 

. //LmuT;—Iiustead of being a disad¬ 
vantage the addition of steel to the 
cupola charge in amounts varying from 
S lo 40 per cent now is recognized 
as a distinct advantage. It does not 
matter whether it is added in the shape 
\nii iiientioii or whether it is added as 
a M p.irale and distinct part of the 
cluiige, as boiler pimchings, clippings 
or any other form of steel scrap. 

The f>nly point you have to w'alch 
IS the silicon content. The amount of 
silicon in soft steel scrap is practically 
negligible, and cast iron lose.s approxi- 
nj.ilcly 0.25 per cent when melted. There¬ 
fore when making up the charge, it will 
he necessary to allow for the absence 
of silicon m the steel and the cupola 
loss in the iron. 

At present you are using 33 1/3 pig 
iron and 66 2/3 scrap which probably 
gives you iron about as hard as you 
care to machine in thin sections. The 
substitution of part of the scrap charge 
with steel would make thi.s still harder 
and therefore it will be necessary for 
you cither to use a little more pig iron, 
to use the same relative proportions of 
pig iron but of a little higher silicon con¬ 
tent, or to use the same relative propor- 
tion.s of pig iron and scrap as at pres¬ 
ent and about 10 pounds of 

50 per cent ferrosilicon to each ton of 
iron. 

Defective castings, those having, blow 
holes and hard spots, .ire frequently 
attributed by amateurs to steel in the 
charge when in reality they arc due 
either to poor molding or furnace prac¬ 
tice. To secure clean, solid castings, the 
iron must be melted hot and this is 
particularly true when the charge ii 
partly made up of steel. By hot is not 
merely meant hot enough to * run but 
what the foundryman calls smoking hof. 
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Manganese Hardens 
Welds 

Successful results obtained from a 
considerable number of welds made 
by .several large steel mills have 
shown, according to a statement by^ 
the Metal & Thermit Corp., New 
York City, Ih.at *thc life of wobblers 
on pinions, rolls and large shafts 
which have been repaired by thermit 
welding, after previously having been 
worn away or broken, can be mate¬ 
rially prolonged by the addition of 
3 per cent pure manganese to the 
r.'jilroad thermit, in addition to the 1 
[XM* cent of pure mangane.se already 
in the product. Thi.s will give a hard 
wearing surface. Wobblers should be 
thoroughly heated to about 1400 de- 
Fahr. before welding; otherwise 
no amalgamation of the two metals 
w ill be obtained. 

Build Mexit'iiu Pliints 

.'\rrangcmonls have l)ccn made by 
the thl Well Supply Co., I’ittsburgh, 
and the Tampico Foundry, Machine 
& Supply Co., to hiiihl plants upon La 
l.-^leta, an isi.ind which has a large 
irofitago oi\ the Tuxpam river, near 
Tampicf), Mi.-xico 'J'licse corporatioii.=i 
have purdia.^cd lind upon the i.sland 
on which they will locate their plants 
llie Oil Well Supply Co. will expend 
about $400,000 in the construction of 
machine shops, warehousc.s, etc, while 
the Tampico Foundry, Machine & 
Supply Co., besides moving its foundry 
and machine shops to the new location 
will expend about $100,000 in new 
equipment. 

Claims Process to Make 
Steel from 'Ore 

According to a report from Brus.sels, 
the Belgian ironworks of the Ougree- 
Marihaye have recently acquired, from a 
French engineer, for the sum .of 1,- 
000,000 francs the patent fof all coun¬ 
tries for steel direct from 

iron ore, thejJj-i-furnace coie being 
replaced by f|^hary pulverized coal. 
Experiments which have been made by 
the new process are stated to have 
given full satisfaction. 

Organized for the purpose of making 
malleable castings, the Ashland Malle¬ 
able Co., Ashland, O., expects to have 
a foundry built before Jan. 1, 1921. It 
is capitalized for $150,000 and will be 
in the market, for all sorts of foundry 
equipment. J. H. Firestone, Spencer, 
O., is president; Samuel Miller, E, M. 
Armstrong and’ W. L. Rybolt, all of 
Ashland* are vice president, seerkary 
and treasurer, respectively. 



How Spur Gear Patterns AreMade-Il 

Nearly Every Type and Style of Spur Gear la Described and Illustrated 
Together with Practical Hints and Advice on the 
Construction of the Patterns 


Q UMEKOUS variations in the 
lectional forms of wheel 
' rims, bodies, arms, and 
bosses, control the methods 
of pattern construction. The Kroup of 
sections in Fif?. 14 illustrates shapes 
that are in general use. A is not em¬ 
ployed so much in pattern work as 
some other forms. It is chiefly con¬ 
fined to small gears, subject to mod¬ 
erate stresses, the teeth of which arc 
rut by machines. In that case the rim 
is cast solid and the casting, often of 
steel is nndded from a metal pattern. 
.S»)metinie.s the blanks are forgings. No 
large wheels arc made with elliptical 
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caMC the maiijig wheel is not capped at 
all. The. patlernmaker can see almost 
at a glance how these varied shapes in¬ 
troduce diversities in molding, and in 
pattern construction. Fittings for 
clutches and bosses are frequently in¬ 
cluded while often, castings of two 
gears of different sizes and shapes are 
east in one. 

I'-jg. 15 shows a plan, ,-^nd a section 
through a plated pallem, suitable for 
any diameter where a plated center is 
employed. In no case may a plate t>e 
made of solid stuff. Tf of large diam¬ 
eter, it mu^t be built up with segment- 
sectors. as in Fig. 15, or with open 


iiig to tlic pitch lines, with allowance 
for turning. It shows also how glued 
segments are reinforced with wooden 
pcg.s in the plated center; in the rim 
segments and in the shroudings. In 
building this up the actual rim seg¬ 
ments terminate in the planc.s, A, 
with the ends of the tceth« which are 
attached to the body of llic pattern. The 
shroudings an* glucd-up separately and 
the lower one has to be. left loose fot 
delivery. U is lilted with a shouldered 
chtVk, as shown, which self-centers - it. 
'I'he upper shroud is also left loose, be¬ 
ing fitted with dnwells and lifts witll 
the colic. The mold has to be made in 



FIG. II—A GROir OF SBCTJDNS SHOWING 80MK OF TUK SHLEB OF CKAKS IN Gr^NEIUI^ tJSR—<; AND // ILMJoTRATE RnBOPDep WniCKIJt 


arms. Many small gears; those of 
medium dimensions, and all pinions are 
either solinl-plated, the shaft 

occupies a large prXBj^ of the 
diameter, are solid chunlclIF 
The larger, gears are usually made to 
the sections of B ov C. B has arms 
of T Section; C has a platiM center 
which is often lightened out as at D, 
with circular holes. Vertical ribs may 
also stiffen the arm's, as at B, which 
is an alternative to placing the ribs on 
the side» as at B. F, with arms of the 
H section n almost exclusively confined 
to machine-molded gears, where the 
arms are made with diy-sand cores. G 
shows how teeth are strengthened by 
capping or shrouding to the pitch line^ 
the mating gear being similarly treated. 
H illustrates full-shro^ing, in which 


joints, Fig. 16, if of moderate or small 
dimensions. The built-up plate in Fig. 
15 includes at least two thicknesses, and 
preferably three. In such centers the 
bosses are fitted with central studs in 
order that stock bosses of different M'/f .s 
can be interchanged. .A ce^ral hole 
of one standard size, as say, V/z inches, 
is made in all wheel patterns of this 
class. The rim is built in segments on 
the plate* Figs. 15 and 16. The plats 
in Fig. 16 with open joints will not 
shrink and cause the wheel to become 
elliptical, but it is not quite so rigid 
as the built-up plate in Fig. 15. 
Dowells may be fitted in the jopits in 
the larger diameters to prevent the 
warping and lapping of adjacent edges. 

A large yattern with a plated center 
is shown in Fig. 17 having half-shroud- 


a three-part box. It is desirable to 
leave the top shroud loose, in order both 
to withdraw it from the cope instead 
of lifting the mold off it, and to leave’ 
the upper ends of the teeth clear for 
ramming the sand. 

Fig. 18 shows a small plated gear, 
wholly shrouded, and having the cen¬ 
tral bosses and the hrihfs fitted with 
studs. The shroudings of small diam¬ 
eter arc not built in segments, but arc 
turned from solid mahogany. This is 
only suitable for patterns not exceed¬ 
ing 6 or 7 inches in diameter. Both 
shrouds are dowellcd to thf rim* The 
plate must have open joints. 

Figs. 19 and 20 illustrate pinions built 
up with radial sectors. Fig. 19 is 
double, and full-shrouded; the shroffs 
are fitted loosely |o the pattern body 
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central studs, and the prints sim¬ 
ilarly attached. Fijr. 20 is fiill-shroudH 
at one end only, fitted to a sliding 
clutch boss, the pinion bein^ one of 
those that arc slid into and out of 
engagement with their wheels. A boss 
on the other end serves to terminate its 
longitudinal position *011 the shaft. All 
parts are attached with studs, and all 
except the core prints arc left loose. 

Fig. 21 is a plated pattern, with ver¬ 
tical ribs and teeth half-shrouded. The 
plate is built of radial .sectors and 
cacli of the shroudings with two courses 
of sweeps; both are dnw'cllcd to the 
rim. The vertical ribs arc attached 
to the h«).sses, to he left loose in the 
toil. They may he fast in the bottom, 
or left loose. 

Fig. 22 illusiraies a comb’nation f>f 
a clutch wheel and a pinion, each half 
shrouded to the pitch line to he east 
together. All allachmeiits arc with 
central studs and no parts are fasteiicfl. 
(.'hitch jaws and a core print are fitted 
in the wheel The shroudings are tiinieil 
in solid slnlT. The pinion is built-np 
with ring segments, making it a hollow 
ji'iltern. mbtea<l ot solid, as .'i I’igs. 
10 and 20. 

i'llthiff tltc^ .‘Inns 

(loar p.itterns having arms are titled 
■11 \arinus ways. I'ig. 23 shows how 
f«nir arms are locked; big. 24, six 
arm.s; and Fig. 2.S is a perspective view 
uf the culling of each strip. Anns 
mijst first he prepared and sunk into 
the rim during the building-up if they 
occupy the center of the rim. or sub¬ 
sequently to tlio hnilding, if they oc¬ 
cupy one side a.s in Fig. 2ti. (.are 
miKt he taken with large wheels having 
light rims not to distort tliem by driv¬ 
ing the arms tightly into the recesses 
preiiared for them. They mu.st just go 
in with a light hand pressure. Vertical 
nh.s can he abutted against the bosses, 
or let into shallow reccs.ses cut in the 
bos.s, or be made as a frame as in Fig. 
2S, and the boss he put in sectors. 

Since wheel tcctf \ xj f wood patterns 
arc liable with IgnljMrvicc to become 
worn, roughened-up,^^P displaced on 
their rim.s; and .segments arc subject 
to shrink or swell, and so produce 
slightly lapping joints, an excellent 
n’cthod is to use cast-iron rims with 
teeth and fit the arms in wood. This 
insures permanence of form of the 
most imporlant portion of the pattern; 
materially reduces the weight to be 
h.andlcd; allows of making alterations 
in the arms if required; permits of 
cutting the teeth accurately in a ma¬ 
chine; and allows the wheel teeth to be 
drawn through an iron stripping plate 
if necessary. 

Fig. 29 shows arms and ribs of wood 
fitted with an iron rim. The top ribs, 
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lilting in tlir top bo9s aic loosi-ly duw- 
cllcd on the arms. 'I'lm lower rib«i arc 
‘wCiiwrd pciTnaii(‘iitl\ to the .nrms TIu- 
.inns air not lasiriu-d to thr niii in 
:iii> wa>. hut the filtiii!.: of the arms 
and hoitom rihs wiihi’. the '^honldcrcd 
‘•cction rnahlis ihr moldcr to lucatc 
tlirm conxxtl). Fig. .10 illustrate arms 
7* sec'ion. Tin- flat amis and 
ilir vri'licjl nbs arc .scn-wi-d lijiicthcr 
IHTinancntlx, and mcrcl> laid within 
ilu- rim Tlir iiiiOdri* IrvcK lluni. I'lg. 


31 is a whcrl with a plated center. 
This is fitted into the rim with a 
shoulder to center it in the tTbsence of 
ribs. If ribs were fitted, the same 
tnethod as that in Fig. 29 would be 
adopted. 

h'auiilhr T\prs of 11'heels 

C 

Succeeding I’ig.s. illustrate combina- 
tiniis of wheel.^ that .ire common. Fits. 

32 is the patleiii for a spur wheel ancF 
liiiiioii to be cast together^ the pinion 
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beutg wholly shrouded to gear with the 
barrel wheel of a crane, remaining 
hennanently in mesh. Each is built 
up with segments^ and the parts all fit 
mutually with center studs and are left 
loose. Pillions and wheels of different 
dimensions can be readily substituted. 
Fig. 33 shows the rim for a band 
broke to be cast on. its wheel. It is 
dowclled on the back of the wheel rim. 
and is stiffened with brackets screwed 
to the ring pattern, to come away with 
it in the cope. Fig. 34 is an example of 
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a wheel, the interior of which is oc¬ 
cupied on its shaft with the boss of 
another gear, which entails making the 
necessary length of wheel boss to .stand 
out at tile back. This, with its arms 
is dowclled to the plated center. The 
interior of the rim in the absence of 
arms is stiffened with brackets. 

Fig. 3^ shows a wheel, double- 
shrouded to the tooth points, to be cast 
with a pinion half-shrouded. The wheel 
and its shroudings is built-up wdth seg¬ 
ments, and ha.s clutch jaws fitted. The 


mi 

pinion is cut from a (otid blodk, wU6 
the grain running axiallyt and it*: 
shroudings are solid. The central core\ 
is so large that no top print is in*^, 
eluded. Fig. 36 is a half-shrouded; 
whegl with clutch jaws on one si^e^ 
and a long boss on the other. The 
shroudings are dowclled to tlic wheel, 
rim. Top and bottom prints are fitted’ 
for the central core. In all these ^ex-‘ 
ampics the ptittcrns arc drawn as they 
are molded. These coTer all typical 
cases of spur gear work. 


How and Why in Brass Founding 


Match Plate Materials 

IVc desire to obtain mixtures suitable 
for making match plates and follow 
boards. 

A mixture extensively used for pat¬ 
tern plates, match plates and oddsidcs 
follows: Portland cement, 2 parts; 
piaster of paris, 1 part; sharp sand, 1 
part. A different mixture that is used 
for more pennanent work follow.. ■ 
Asphalt, 74 pounds; plaster of paris, 
24 pounds; plumbago. 2 pounds. 

For oil sand matches, various m’x- 
turcs are in use. The following is 
good: Finely sifted gangway sand, 80 
parts; fine iron borings or turnings, 1 
part; litharge, 3 parts. Mi.x dry and 
add sufficient linseed oil lo dampen tne 
mass; a little water also may he added. 

For metal pattern plates, an alloy of 
aluminum, 93 per cent; copper, 7 per 
cent, is suitable, sometimes antimony or 
bi.smuth is added in small percentage'^ 
to counteract the shrinkage. A low 
melting white metal for pattern con¬ 
sists of the following: Tin, 55 per 
cent; zinc, 44 per cent; bismuth, 1 part. 

Facing Sai^^Mixtures 

IVc desire to obfiHw facing-sand 
formula for use in for bronze 

gears and worm wheels weighing from 
00 to 125 Pounds each. We have been 
making these castings in green sand, 
but have found the sand teeth of the 
mold are cut away by the molten metal. 

The followmg is an excellent facing 
for all brass castings of the weight 
mentioned. The sands should be dry 
before they are mixed. ^ Take new, fine 
molding sand, 10 parts; fine silka sand, 
5 parts; ground day, 1 part. For 
green sand worl^ the mixed dry sands 
should be dampened with water only,^ 
and shoidd be ground together in a mill. 
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For dry sand work, mix the dry sand** 
with molasses water, or* with glue water, 
and spray the molds well with nlula^so:^ 
water after ’the patterns have been 
withdr.*iwii and the mold has been fin¬ 
ished. Afterwards, bake the molds in 
an oven, or skin dry them with a 
gasoline torch, or other source (>f heat. 

llronze worm wheels generally are 
made in chills, not in sand, as the chill 
produces a much finer grained metal 
than the sand mold, lloth cast-iron 
molds and carbon molds are used. 
Worm wheels with the teeth cast in 
arc made in metal dies, which arc han¬ 
dled by machines. Perfect ca'^lings, 
true to .size, with a niinitnnm ut fiiii.sh 
are made thus. 

Melting Brass in an Oil> 
Fired Furnace 

III melting brass in on oil-fired fur¬ 
nace we have experienced difficulty 
front porosity in the castings. The 
holes arc not seen until after the east¬ 
ings are machined. Can yon advise ns 
li'hat to do to avoid this difficulty f 

This difficulty may be caused by melt¬ 
ing too rapidly and it will be advis¬ 
able to try a less oxidizing flame on a 
few heats. The air suppl^can be re¬ 
duced, or the oil supply can be in¬ 
creased according to circum.«tanccs. At 
the same time it will be well to use' a 
molten cover on the brass, such for 
instance as green bottle glass. 

The glass will melt and cover the 
.surface of the brass that is molten in 
the crucible, and thus keep the furnace 
gases from the metal. If tKe gas is 
unable to get in contact with the metal 
it cannojt be absorbed, and if no gas 
< is absorbed, -the castings will be solid. 


Some Causes for Defects 
in Aluminum 

We ore sending for examination 0 
sample aluminum casting which in serv¬ 
ice forms the base or body for an elec^ 
trie cleaner. You will note the cast¬ 
ing is pitted and we wish to learn if 
this is caused by hard cores, some for¬ 
eign substance in the metal, or is it 
due to the hea^iy section of the defie- 
five part? The alloy we use is regulaf 
-Vo. 12. ft is being poured at a tern* 
perature of 1375 to 1425 degrees Fahr. 
The aluminum is melted in an iron tot 
and is poured with a smalt hand tMf, 
A flux of sal ammoniac is used on tht 
aluminum. The castings are molded 
on machines; the sand is regular alu¬ 
minum molding sand. The face of the 
casting is made in ihe'^drag as the con¬ 
struction of the casting makes it im¬ 
possible to cast it oihenoise. Any in-^ 
formation yon may be able to give “^us 
ixill he appreciated. 

An examination of the casting shows 
the following defects: (1) sand boles 
from the mold; (2) intercrystalKne 
shrinkage; (3) cracking; (4) abraded 
core. 

The sand holes arc caused by break¬ 
ing the mold w|^n it was closed. The 
holes on the extreme ends of the i^UC- 
lion part arc duo to this cause. The 
casting is awkwardly constructed at 
this point owing to the projecting lug. 
It will pay to con-sid^r carefully the 
feasibility of changing the ' pattern A 
this part; either carrying the lug in a 
core, or changing the qpntour of the 
pattern. If no change is considered 
possible, a heavy production loss must 
be figured as part of the cost of ad¬ 
hering to this particular ahape. ^ Out 
of every hundred castings made, a ccr- 



THE FOUNDRY 


t,92 ' 

aili perftiiUiKf will be defective because 

criisbing the *sand when closing. It 
s no reflection on the inoIdiiiK that 
,hesc sand Iu)les arc idniid at this 
,>oint. 

The second defect i'* iniercr>stulliiic 
diriiika^e. Tin** shnnka.i;e is pecTiliai 
lo ahiniiiiiiin all(i\s. Its effect is to 
liroduce the ;mj^id.ir <lepressi()ns scat¬ 
tered over the surf,ice of the casting, 
and* it is caused bv the separation of 
the rich copper-ahimiiunn eutectic from 
the crystalHiu* part of the alloy. The 
euleclic is the most fluid part of the 
alloy. In pmtrinjjf a mold if the pate 
is attached to a thin section, a chokin^^ 
eftect is produced as a result of \\hich 
the less fluid poition of the alloy is 
strained out. '^Plie mote flui<l inetal 
fills out the more remote parts oi the 
niohl, while tTie less thud lodj^es m th<- 
part.s adjaciMil to the ^):ate and whin 
the alloy solidifies, as the eutectic pait 
of the less fhiii! metal ha^ been re 
moved to a consideralile cvteiil, there 
is nothing to fill the voitls l>et\^eeIl 
the crystaU after the latter have formed 
'flu* result i^ llie formation of an^ul.ir 
shaped depie^sious ou the sui facts ot 
the casting. Thc.se ilcprcssicMis. it t\ill 
he noted, resemble the coppei-aluiuiiniin 
eutectic as '<b»i\Mi in pln*tomicrn^i.iplcs 
of tlie .dloy 

Tbe dilticuliy c.in be rtniedied b\ a 
beltei dl'^1ril»ntimi of ibe ;mU*s to fill 
all j>arls of ibe castiiur, or mold aliniit 
tlie s.inK* time, tliU't atoidin^ tbe ihiw 
in ' tbe allot One of the most s iii>- 
l.iclort Vwit.s of riiiinin}r alumniiuu 
c:istiiip.s i** ilnoii.L;li ilroj) viaiis the ‘'i e 
of /I lead pencil, (livti iliiiii d uniloi unit 
over the mold *»hape If imssible, this 
would cure two troubles, the auv'ui.tr 
cavaties and the ci.ickiiu* llotv t(i 
this more uniform dish ilmtion f)f the 
nulal ihrouj^hoiil the mold is a prohlem 
to wliich it will i»ay to ilexote much 
time and thought 

The third diliicnlty of the castmii; is 
crackinti:. 'Phis is caused hv pouriiVT 
the molds at too hi^h .i lemperaiiirc 
No douht, tin* alloy must he verv fluid 
to hll the casting from one f^ate ll 
the temperature of the ahimiuum when 
pvuircd exceeds 1300 decree i Fahr., the 
percentajsT of cracked ca.siiuKS will in¬ 
crease with the temperatuie. At 14IX) 
decrees and over, the crackitijr bts^es 
will be high. To run the molds with 
metal under 1300 degrees temperature 
tequircs a rapid filling, fm- this light 
section, and brings up once more tbe 
tv’ohlcm of a better adjustment of the 
gates. 

The foiirtl% fault found, namely 
abraded cores is easily remedied. If 
the cores arc too soft externally to 

able them to f>c handled without 
cnitnkiing. they should he sprayed be¬ 


fore biiug ilried with some glutinous 
binder such as molasses water or glue 
water. This will harden the surface 
\o jimiiii handling the cores without 
In caking them. 

Flour Facing for Molds 

l/'i’ iK'nuUl likr to li'ani what matcnal 
IS best lo use as a coulin(/ ^for molds 
for brass aistitnjs. Jii muA'iin; iron 
iGstinfjs wr usf i]raphitc wiAlutrs zl'IiuIi 
arc applied to the mold tn order to 
obtain a smooth, clean eastintf, li’e zoanf 
to use in the ease of brass tn order t<i 
obtain tasliiiffs, clean sand and dirt, and 
of the natural color of the brass. 

In making molds for the reception 
nf biass or brotizc, the weight of the 
cabling and the ehar.iclei of the alloy 
ditcriimie what coaling or facing shall 
be applied to tlie mold Tlie majfiriiy 
nl brass castings art- cast in green-sand 
molrls wliieli are enalid with ordinal> 
ll(»nr. Tbi.s is dusted cm the mold 
iliroiigh .1 eloili b.ig. If a ver\ tiice 
ca-lmg is wanle<r tin flour is duvteil on 
ibc mold iwiee, ami after each .ipphea- 
lit»n it is blown oil v^illi .i liellow^. Thi^ 
coating of flour can^L^ tin* sand to pal 
fiom the bras-, casting. If liu- brass is 
efnn|MJSi.(l of nn laK i le.ni .iml free fr«»m 
iron, a clean, orange colmed t'lsimg is 
ol!;,oii'll lion in the allo\ makes tin 
c.isliiig bl.uk w bi’M ll is taken from 
tbe sand iMiosplionis, also, makes dark 
eolorrd eastings, M'i-si\c broii/e cast¬ 
ings iisnallx are coated A\ilb ,i grecnisli 
scale if the rnobls .ue imt eo.ited. 'Pliey 
larely possess the oiange cidor I'here- 
foie, it nsnal to io.it sneb molds witli 
grapbile, ilu' saim- .is in ilu- case of 
irf)!! 'Phe graphite preients the Iirass 
I mm siiii ing into the mold .surface, 
producing a rough casting. Molds for 
hi .i\\ phosphor limnze t.'isiiug.s should 
be eoaleil with liquid’ graphite, then 
dried before lhe\ are poured. This 
iiisuns sinonth casting' 

Sulphur and Brass 

Will you please advise us zvhat ac¬ 
tion coke containinff 2 per cent sulphur 
zctfl have on brass or bronze melted in 
a Xu. 70 crucible? The furnaces are 
the pit type and the sulphur coke is 
used as fu^ Also can you offer suft- 
ffcstions for counteracting the effects of 
the sulphur? 

Sulphur has the effect of producing 
siioiigy castings. This is because it re¬ 
act.s with oxygen or oxides to form a 
gas that is .soluble in copper alloys. 
This ga.s simply aerates the metal, op- 
fYating along the same lines as yea«t 
ill dough, To use a high-.sulpliur fuel 
means that greater care in melting is 
neccs.sary to get solid castings, for if 
the metal is not protected from sul- 
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plnir, or the ga.ses formed in the fu- 
nuce by burning sulphur, it will ab¬ 
sorb the same, and retaining it when 
solid produce castings filled with holes. 

.\ little calcium chloride placed in 
the bottom of the crucible has been found 
U'^cfiil in preventing trouble when high- 
sulphur fuels arc being used. The use 
of some cover on the metal also is 
advisable. Glass is often used, as it 
melts and makes a tight cover over the 
metal. If no difliriilry is experienced 
with spongy castings, continue with the 
scheme of careful melting, and possibly 
no ilifticulty will be experienced. ' Sul- 
iduir alone, minus oxygen docs not pro¬ 
duce spongy castings; it has been added 
to the alloy 8tS-10-2 with the result 
the metal appeared to be, rendered more 
dense. How'cver, it darkens the skin 
of the casting.s and is likely to produce 
spongy castings with great ease. There¬ 
fore it is better to keep the sulphur as 
low as possilde when melting copper or 
its alloys. 

Manganuae Bronze 
Formula 

If’i’ ZLumUi like to obtain your adzne*' 
in regard to the best formula to use 
for making manoanese bronze, as leeli 
as instruction for making this allox 
ricase inform us if scrap wclals can 
be used, and what amount of man¬ 
ganese should be added In the ueto 
metals. 

Regarding the best formula for man¬ 
ganese bronze and the best method of 
making ihi- alloy, there are as inanv 
ojiinions as there arc manufacturers of 
this metal, each one believes he h;i^- 
the best method until he falls dowMi and 
contemplates some big loss, then is not 
so sure abfuit the matter. For the 
amateur maker of manganese bronze 
the following alloy gives good rcsult.s: 
t7nppir, 46 pounds; manganese copper 
containing 30 per cent manganese, 12 
pounds, zinc, dO pounds, and aluminum, 
2 pounds. iMelt the copper and the 
manganese copper together, then add th^ 
aluminum. Follow' with the zinc, and 
ingot the alloy. Remclt the ingots to 
make the greater ductility 

is desired thajgR^ alloy will give, de¬ 
crease the alum^um to 1 per cent and 
increa.se the copper correspondingly. Thi.« 
alloy cannot be made from scrap metals. 
Nothing except new metals and high- 
grade zinc can he used. While the skill- 
ful metallurgist can utilize scrap metals 
to excellent advantage in making man* 
ganese bronze, it is not wise to attempt 
this until well acquainted with the 
peculiarities of the alloy, and this re¬ 
quires years of study. For this reason 
we .suggest the alloy given above. It i.s 
expensive, but excellent results can 
be obtained in making it if ordinary 
1 precautions arc followed while melting. 



Electrical Melting Of Alloys—XIII 

Future o( the Electric Furnace in the Alloy Industry Is Considered 
as a Whole and in Reference to the Different Types of Furnaces 
and the Possibilities of Each Class 


® HKN, oiglii years ago, the 
writer began to study the pos¬ 
sibilities of electrical melting 
of brass there was no com¬ 
mercially successful electric brass fur* 
nace in the world, and what few idra> 
there were as to how such a furnace 
should be built, were in a most em¬ 
bryonic state. Even the need for such 
a furnace was but hazily understood. 
Attention was focused on this need in 
December, 1911, when a symposium on 
mineral wastes that had been 
arranged by C. L. Parsons, 
in hi.s capacity as secretary 
of the American Chemical 
society, was held*. At tliis 
symposium the magnitude 
of the loss of zinc in the 
brass industry was empha¬ 
sized. In his capacity as 
chief chemist of the bureau 
of mines, Dr. Parson.s gave 
his ofhcial attention to this 
condition. Solution of the 
problem by electric furnaces 
was then merely a hope. 

L'he resulting study** of the 
situation showed a real need 
for electric meUing. From 
191J to 1916 there was con' 
sidcrable e.vperinicntal work 
done on the siil>jei:t by sev¬ 
eral workers, and successful 
electric furnaces became a 
probability. By the end of 
1917 enough foundry work 
had been done with electric 
furnaces to show that they wen- 
adapted for the work. The years 1918- 
1919 brought commercial experience with 
the furnaces. This resulted in rapid im¬ 
provement so that in 1920 it is hardly 
possible to keep up ta|^e a list of 
electric brass furnaces^^jM commercial 
use, so ra^>idly arc nesv installations 
made. 

The rate of growth of electric 
brass'melting has been so great as to 
prove that it meets a real commercial 
need* sufficiently well to be a good in¬ 
vestment for the industry as a whole. 

PMona r. L., DgnMion. iletsl Ind.. Vsl. 10. 
1912. p. 240. 

Ptfifs. C. L.. Notn pn MIiimiI Wiitci. Bull 47 
- 1913, p. 20. 


n. W.. Bnn Pmee Pnetirt In the 
Untied Btitce. Bull. 73. btmnu nrinei. 1910. 


BY H. W. GILLETT 

It is certainly of interest, and possibly 
of value, to speculate on the probable 
trend of future developinenl of this 
melting process. Enough develop¬ 
ment has been done to indicate the 
possibilities of the \arious furnaces. 

First of all. wc may be sure that un- 
lcs.s and until some undreamed of de¬ 
velopment of the future relegates all 
present electric furnaces to the scrap- 
heap, there will alveays be a use for 
several different types, rather than a 


n KOPIUICY of' future ilerclofoments of the c/iw- 
^ trie furnace may be made along certain lines from 
n fundamental knowledge of the industry, for in- 
stance a prediction^ cah he made with fair accuracy 
in regard to the future results of the competition of 
the electric furnace with the fuel-fired furnace, but 
ezfcn this must he modified to allow for unexpected 
improvements in the fuel-fired furnace. The different 
types of electric furnaces for melting alloys have been 
outlined as to their spheres and future expansion. 
However, the entire trend of one class of furnaces 
might be changed by some unforseen development. 
This is illustrated by the history of steel melting 
furnaces. At first the induction and the direct-arc 
types competed for supremacy until the arc-type fur¬ 
nace demonstrated decided advantages and replaced 
the induction furnace almost entirely. While this 
might have been considered conclusive, a prominent 
imniufiu'tunnfi company oi present is experimenting 
with indui'twn furnaces and the .supremacy of the in¬ 
duction furnace o'rcr the arc-type furnace in steel 
inakiun is yet a possibility 


pionopoly by any one so called best elec¬ 
tric brass furnace. The non ferrous in¬ 
dustry i.s too rami tied and the alloys 
handlc^l arc too different for any one type 
of furnace to command the situaton. as 
the direct-arc type predominates in 
electric steel melting. 

However, we may look for a closer 
fitting of the furnace to the Pend¬ 
ing tlic development of the various 
present types, some of the early users 
took the first electric furnace available 
that would handle their work, it being 
then more a question of a comparison 
of sonic particular electric furnace 
against fuel furnaces than one of com* 
paring several electric furnaces with 
fuel-fired ones and with each other. 
Once having an electric furnace in« 
stalled and finding it to be better than 
fuel-fired furnaces, when a new furnace 


was to be put in, familiarity with the 
operation of the first one has sometimes 
made it simpler to install .another of 
the same type instead of trying another 
type, so that the evidence of repeat 
orders, while important, is not always 
itnal. 

• It is a hopeful sign that so many 
plants are now trying more than one 
lype. Sooner or later accumulated ex¬ 
perience. especially that of plants operat¬ 
ing more than one type of furnace, 
will make it passible to de¬ 
lineate far more clearly than 
this series of articles has 
been able to, the different 
^ets of conditions under 
which each tyipe of furnace 
w'ill do its best work. The 
fundamental principles of 
furnace efficiency are, how¬ 
ever, pretiy definite and» 
arguing f)n the ability of the 
different types of furnace to 
meet those principles, it 
seems to tlic writer that 
future electric brass furnace 
development is not likely to* 
^how any rapid change in 
the relative installation am 
UhC of the different type 
The direct-arc type should 
maintain its lead for melting 
inoiicl metal and similar 
alloys that arc really as close 
to bteel as they are to brass 

_as far as their behavior oh 

melting goes, but direct-arc 
furnaces even for melting bronze will 
probably remain rarities. 

The stationary indirect-arc type should, 
as now, fill a small field on bronzes and 
red metal, but it will probably remain 
in a minor position. 

The induction furnace should, by 
virtue of its efficiency, hold first place 
in the task of melting yellow brass 24 
hours a day, and as the size of the 
furnace of this type becomes larger, its 
grip on this field should become even 
more secure. If it can be developed to 
handle alloys high in lead without 
damage to the lining, and if it can be 
designed to handle alloys high in cop¬ 
per, and hence of low eledtrical resist¬ 
ance, without giving too low a power 
factor, it may find a still wider range 
of usefulness. It will always have to 
give way to the other types when fiMc- 
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ce»sivc heats of wi<lc-Iy fliffercnt alloys 
have to be handled. Its needs as to re¬ 
fractories and to its construction in 
larger sizes will undoubtedly be ulti¬ 
mately met. 'rhe design of a furnace of 
this type which can be completely 
emptied of molten metal and started up 
again will probably not bo accom¬ 
plished. 

The rocking indirect-arc type, because 
of its combination of versatility and 
efficiency, is likely to be called upon to 
do an increa.singly large proportion of 
the melting in what might he termed 
the average foundry. The writer looked 
for the wide application of automatic 
electrode control to these furnaces, as 
well as to the stationary indirect-arc 
and direct-arc furnaces used on brass' 
and bronzy though seldom in plants 
where the installation consists of only 
one furnace. 

Automatic Control Advantaifcous 

The development i»f an automatic 
electrode control device that will woik 
a3 satisfactorily in the atiiuisphcre of 
zinc vapor, obtained from the furnace 
when melting alloys high in zhlc, as 
it docs when handling red brass or 
bronze, is desirable .since present devices 
are not likely to be w'holly satisfactory 
ill such service. This development will 
doubtless be made as experimental work 
in this direction is now under way. 

Whether the rocking indirect-arc type 
will be used in sizes much above one 
ton capacity, is liard to predict. It is 
<iuite possible that a larger, polyphase 
form of this type, wliiclr is being de- 
\ielopcd, would be useful in smelling 
and refining plants, but it is doubtful 
whether this larger furnace would be 
an improvement for the ni dinary 
foundry. Whether there will be much 
use of the tinier furnaces of this type 
is a question. The writer doubts it. 

The future standing of the types so 
far mentioned seems pretty clear. That 
of the reflected heat type is less cer¬ 
tain. There will always be a field for 
furnaces of this type, but whether the 
present leader, the granular resistor 
form, will be able by virtue of its 
simplicity and reliability to continue to 
offset its inability for rapid production 
and its lack of thermal efliciency, again.st 
the competition of higher powered and 
more rapid and efficient furnaces re¬ 
mains to be seen. The opportunity for 
improvement in the latter forms of 
reflected heat furnaces is probably 
greater than in .the granular resistor 
form. With better refractories, decided 
improvements may come. 

With the c'inevitable future develop¬ 
ment of hydroelectric powei the relative 
cost of electricity compared with fuel, 
will decrease. The importance of ther¬ 
mal efficiencyi i.e. low power consump¬ 
tion per ton, will then be less, though 
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will .never be negligible. Constructive 
legislation looking toward‘water power 
development has at last been pa8.sed and 
approved though it will take time to 
develop the various hydroelectric pro¬ 
jects thus made po.s5iblc and to get 
them into operation. 

Various plans and suggestions have 
been made for an improvement in the 
pow'cr situation, notably that of £x- 
Secretary Lane* for the tying-in together 
of the steam and water power plants 
of the eastern seaboard. The develop¬ 
ment of the proposed St. Lawrence 
river*'*' to allow ocean vessels to pass 
would furnish the United States about 
8(K),000 kilowatts of hydroelectric power 
free from seasonal variations due to 
low water. The bulk of the hydroelcc- 
t'ii developments is, of course, expected 
in the west, but the schemes cited above 
show that the east may also improve 
its power .situation. However, all such 
development require the expenditure of 
huge amounts of c^ipital*** and take 
years for completion. 

It seems to the writer that unless 
hydroelectric development comes at a 
far more rapid rate than is now ex¬ 
pected, so that power prices tend to 
fall at once, the lower efficiency of the 
reflected-hcat type furiwices will tend to 
bring about, for the immediate future, 
hi.reascd attention to the operation of 
this type at least 16 hours out of 24. 
This condition will also induce a less 
rapid cxton.M'on of their u.se in foundries 
operating on a single shift only. 

The need of the granular-resistor type 
for a redstor trough that will allow 
the use of a high enough rate of power 
input to raise the efficiency of the fur¬ 
nace, unfortunately* does not seem to 
likely to be met. The substitution of 
the solid resistor for the granu¬ 

lar resistor may help, but its value has 
still to bo proved. 

Really extended use of the Northriip 
high frequency eddy eiirrent furnace de¬ 
pends primarily on the availability and 
the cost of high frequency alternators. 
This furnace is likely to be a com¬ 
mercial standard in 10 years, hut it is 
hard to see how with even the most 
rapid electrical engineering develop¬ 
ment.s in high frequency current it can 
become of prominence for large-scale 
commercial work in the immediate 
future, ft wdll probably hold a com¬ 
manding position in small-scale work, as 
it is the only type that can operate 
efficiently on small intermittent heats. 

*Anon, Seervtazy Lam’i Proponl for Power Resource 
Suney. Kl World. Vol. 73. 1319. pp. 282-331. 

$cr sIm Murniy. W. 8.. IScanomIcil Supply of 
Kleclrle Power for the Indurtrlcs ond Rtllroiidt Of tho 
Northern Atlmtic Mioard, Jour. An. Eleet. Eng., 
VoL 39. im p. 219. 

*''Economlcal Power, the Btronsoft Aieni for Maih- 
umiPg Bivrcnuiey In World'a Trade. Jm. An. Inat. 
Bice, hag,, VoL 39. 1020. p. 27. 

***ONa^ Dinn 0.. The Water Power.Mtuatlon, In- 
liludlng tti Furnace Aspect. Ttans. Am. init. EL Rns., 
1019, p. S75. 
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If the Bennett contact-resistance fur¬ 
nace is to be sold to firms dtiier than 
its present exclusive users it may be 
found to deserve wide use, but with 
the present lack of knowledge as to 
Its performance no appraisal of its rela¬ 
tive merits is possible and no predic¬ 
tions can be made. Of the ^various other 
furnaces under development for brass 
butne may have points of merit that will 
give them a place in conrmercial work, 
but it seems unlikely that anything very 
startling will result from them. It 
is of course possible that some quite 
unknown Or unrecognized advantage of 
r.nc of these types of furnace or of 
sonic brand new furnace might alter the 
whole future trend of electric brass 
melting. However this is a possibility 
rather than a probability. 

Advances in knowledge of refrac¬ 
tories and greater availability of bettor 
refractories for electric furnace use will 
come, but progress in this line is likely 
to be gradual rather than rapid. It 's 
only reasonable to expect also that the 
future will show an increase in the 
quality and uniformity of graphite elec¬ 
trodes used by so many electric brass 
furnaces, as well as a decrease in theif 
cost. Minor advances in construction, 
rather than in basic design, due to ac¬ 
cumulated experience, will be made in 
all types. 

Improvements in general bid fair to 
be in the nature of refinement of details 
of the furnaces themselves, in the proper 
application of existing types to different 
conditions, and in better operation of 
present furnaces, rather than in any 
sweeping changes. One radical chtinge 
in operation is, however, quite possible. 
'I’hat is the preheating of the charge by 
fuel outside the electric furnace, and 
the finishing of the heat in the electric 
furnace. Theoretically thi.s would show 
a marked advantage, but it has obvious 
practical disadvantages. It would be 
easiest to apply satisfactorily in smelting 
and refining plant practice, and should 
be of value there. 

Dcsiyn for Top Charging 

If such preheating works out well 
enough in practice to deserve wide ap¬ 
plication, iMrill give a still greater 
advantage to that already held by the 
furnaces that can be mechanically 
charged irom the top, since the hot ma¬ 
terial would have to be charged tin this 
manner. It also would probably cause 
changes in the design of other furnaces 
.so as to allow top charging. 

Auxiliary devices and equipment, such 
as bundling and briquetting machines, 
automatic charging ^ devices, pouring 
systems in which large bdles sni^ be 
used and the stream of meud directed 
with the same ease and accuracy as 
from a small ladle, developincnts to 
allow the use of^larger medds or to 
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pour small onas more quickly when 
the metal is poured direct from fur¬ 
nace* to moldr mold conveyors, etc, will 
be developed further and be fitted into 
the operation of electric furnaces as the 
advantage of these appliances in increas¬ 
ing production is more clearly under¬ 
stood. 

The writer cannot see much likelihood 
of any great advance along the line of 
carrying the furnace bodily to the molds, 
save under quite unusual conditions. 
However, there will be need for an 
efficient electrically heated ladle heater, 
by which the ladles are heated from the 
inside, for cases where a plant wishes 
to go on an entirely electrical basis. 

It should not be long before smelting 
and refining plants operate electric fur¬ 
naces for making all sorts of brass in¬ 
got from scrap, almost to the exclusion 
of fuel-fired furnaces. This is so be¬ 
cause of the ability of the electric fur¬ 
nace to handle large melts and to avoid 
metal losses, and because plants so 
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equipped can r^dily operate 24 hours 
a day and thus take full advantage of 
the savings effected by continuous 
operation. 

Almost complete electrification of 
melting in the wrought-brass industry 
should follow. The conservatism of this 
industry has been much commented on, 
but the writer suspects that this is more 
apparent than real. At any rate, most 
of the rolling mills for whom their 
competitors have the most respect have 
gotten well along toward melting en¬ 
tirely by electricity with such good re¬ 
sults that this example is likely to be 
widely followed by their competitors. 

The foundries of large manufacturing 
plants, and the larger jobbing found¬ 
ries will doubtless rapidly continue to 
be equipped for electric melting wherc- 
over the cost of oKctric power is low 
enough to allow it. In fact, there 
seems no good reason why the electric 
furnace, within the next year or so, 
should not he melting as much of this 


country's (brass and br^niei da 
melted iti fijiel-fired furnaces, smd 
less conditions change materially (he 
electric furnace shquld ultimately ban* 
die some 90 per cent of this work 
It is not impossible that electric melt¬ 
ing may have some effect on (he 
geographical location of the brass in¬ 
dustry, since the availability of cheap 
hydroelectric power is a factor that* 
will hereafter have to be considered 
in the location of a plant. 

The saving to the country in metal 
losses, in crucible cost, in fuel and 
its transportation, in labor, and by the> 
advantage of substituting a less hot 
and less arduous method of melting 
for the older ones, is not inconsider¬ 
able even at the present time, and it 
will become larger as time goes on. 
This saving will certainly be large 
enough to ju,9lify the time and ,ex- 
pense that has been put upon the 
problem in the last few years by so 
many investigators. 


Outlines Properties of Die Castings 


BY CHARLES PACK 


O IE castings may be defined as 
castings made by forcing 
molten metal, under pressure, 
into a metallic mold. The die 
casting process is best adapted to alloys 
of comparatively low fusing points 
which may, for convenience, be divided 
into the following groups: 

Zinc alloys, consisting of zinc al¬ 
loyed with tin, copper, or aluminum; 
tin alloys, consisting essentially of tin 
alloyed with copper, lead, or antimony; 
lead alloys, consisting essentially of 
lead alloyed with tin or antimony; and 
aluminum alloys, consisting essentially 
of aluminum alloyed with copper. 

A typical zinc alloy for die castings 
is that whose composition is zinc, 87.5; 
tin, 8; copper, 4; and aluminum, 0.5 
per cent. Castings made from this alloy 
should not be used for parts that are 
subjected to severe stress or sudden 
shock in service. 

The five compositions Hljb below 
ire typical die casting alloys^n the tin 
group; 

Tin Copper Leid Aatlmoiqr 
Percent Per Cent Per Cent Per Cent 

No. 1 . 90 4.9 0 9.5 

No. 9 M 0 0 8 

No. a . 84 7 0 9 

NV I . HO 0 10 10 

No. C . 01.9 3 25 10.5 

Alloy No. 1 is a so-called ^'genuine 
babbitt" metal and was used very ex¬ 
tensively during the war for niainshaft 
and - comteclteg-rod bearinga bn all 
American-made airplanes and motor 
trucks. No. 2 is somewhat harder and 

the 
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is used extensively for bearings in in¬ 
ternal combustion engines. No. 3 is 
somewhat harder than alloy No. 2 and 
is the S. A. E. standard for high grade 
internal combustion engine bearings. 
No. 4 is in general use for light bear¬ 
ings on stationary motors. No. 5 is 
a bearing metal for light duty and is 
used on a large number of moderate 
priced automobiles for maiiishaft and 
connecting rod bearings. 

Till alloys find their largest field of 
application in their use as bearings for 
internal combustion engines. They are 
also used for other purposes where a 
tensile strength of over 8000 pounds 
per square inch is not essential and 
where resistance to corrosion is of im¬ 
portance. They are not affected by 
water, weak acid, or alkaline soiittiou.s, 
and when free from lead, are extensive¬ 
ly used for food container parts. 

Selecting Lead Alloys 

The following four compositions arc 
those of lead alloys widely used^i the 
production of die castings: 


1,fa(l Tin Antimony 
Per Cent Per Cent Pe' Cent 


No. 

1 . 


0 

17 

No. 

2 . 


0 

10 

No. 

H . 


10 

10 

.No. 

4 . 


6 

15 


Alloy Mo. 1 is generally known as 
e. T. metal, due to its extensive use 
m the manufacture of coffin trimmings. 
This alloy is also a good bearing matal 
for light duty and is employed for 
thrust washers ai^d canishalt bearings 
on light internal combustion engines. 
Mo. 2 is somewhat softer and more 


ductile than No. 1. No. 3 is much 
used for light bearing duty, being some¬ 
what tougher and stronger than Nos. 

1 and 2. No. 4 is somewhat harder 
than No. 3 but less ductile. Many sim¬ 
ilar alloys may be compounded, all of * 
which may be die cast readily. 

Lead alloys may be used where a 
metal of noncorrosivc properties is de-. 
sired and where a tensile strength of 
not over 8000 pounds per square inch, 
will suffice. They should not be used 
for parts that may come in contact with - 
foods or that may be handled often in , 
service, since the poisonous properties 
of lead and lead alloys are well known.' 

A typical aluminum alloy for use 
in die casting work has the following 
composition: Aluminum, 92 per cent; 
copper, 8 per cent. 

The alloy is well known in the arts 
as No. 12 alloy and is used very ex^ 
tcnsivcly for automobile and airplane 
parts. By varying the copper content 
harder or softer alloys may be ob-.. 
tained, all of which may be die cast 
successfully. Aluminum die castings 
find wide employment in the manu¬ 
facture of parts of automobiles. 

The cost of die castings cannot be 
computed on the pound basis since it * 
depends on the design of the piece, the 
number and position of the cores, the 
quantity to be produced ands certain 
other factors. For comparative purposes 
it may be stated |hat at the present time 
tin alloy castings are the highest in . 
cost, being followed by those of alnm-% 
inum alloy, zinc alloy, and lead aBoy * 
in the order named. ^ • 












A. F. A. Exhibits to Establish Record 

More Display Space Sold for Columbus Convention than on Any Previous Occasion 
—^Large Attendance Expected to See Latest Foundry Equipment 
and Appliances, and to Hear Technical Papers 


Q ROSPEKITY and growth of 
the ra.'tiiig iiulu.slry will he 
reflected in the exhibits to 
be presented to the attention 
of the visitors l») the annual conven¬ 
tion of the American Konndrymen’s 
convention to he held in Coliimhiis. 
O., Oct. 4 to 8. Already the highest 
previous record for space occupied 
by exhiljjtors, made at the convention 
in Philadelphia last year when 6(),00(» 
square feet were taken, has been 
passed by nearly IS per cent. A list 
of exhibitors registered up to Aug. 
10 is appended. The number is con¬ 


stantly increasing and promises to be 
well over 200. The complete list giv- 
ing the location of the dilTcrcnt ex¬ 
hibits together with a description of 
the appliances to he exhibited by each 
company and the names of the men in 
charge of the various booths, will be 
published in full in the Sept. 15 issue 
of The l^ouNPRY. 

An interesting program of papers 
is being prepared under the direction 
of the comiiiiltcc on papers, W. R. 
Bean, F.astcrn Malleable Iron Co., 
Naugatuck, Conn., chairman. The 
Ohio State fair grounds, at which the 


convention is to be held, have large 
and well appointed buildings for the ex¬ 
hibits as well as auditoriums for the tech¬ 
nical meetings} and Columbus will af¬ 
ford ample hotel accommodations for 
those attending the meeting. A larger 
gathering than usual is expected due 
to the interesting program and the 
large volume and assortment of ex¬ 
hibits, together with the central loca¬ 
tion of Columbus which is not more 
than a night's journey from nearly all 
the manufacturing centers cast of the 
Mississippi. A miinibcr of entertain¬ 
ment features also are being arranged. 


List Of Exhibitors Registered For Columbus Show 


AJ’hown C'lrnfititte I’o . NlHunra Kails, .% Y 
.Mr Urdiictlon Sales Co , New York 
A>u Metal Cu., Plillndelptiia. 

Akron l*tiltlvator & Mfis. t’o, Akron, b. 

AmorlCHn Boron Pnllucls (>>. Keadln;;, l':i 
Amenniii Pouiidiy K<pilimu-ni New \nik 
American Hominy Ct>, IniliiumpolN 
American Ia France Flw EnRiiie ('!»., Plltxmr'J*. 
.\incrican Moldlnit Machine I'o. Terre Mimic, Iml 
Amcriran WoiKlaurkinit Maclilnory Co, Uoeliiwtrr 
N. Y. 

Arcade Mfc. Cto., Fm*port. Ill 
Asburi’ Uratkhlte MilH, Astiury, N 1. 

Aahland Bricw Foundry, Ashland, n. 

Atkins, Ifi. r., & Oi., IiMlIanaimlls 
Austhi Co, CleTclaiid. 

Baehomeh Indiartrlal Ttistrimieiit Co, rillshnreli 
Baker Bros., Toledo, b. 

Borrott Cravens Co., ChlrnKo. 

Bauer. A. E., k Hon. Chiraro. 

Brubi'Ii i( Lnmh Optlral Co., lloehester, N. Y. 
Beaudry ft Co., llwton. 

Berkshire Mfn. Co., Hcveland. 

Blrkeimteln, S., ft Sons. Inc., I'hlevo 

Black Diamond Saw ft Mnrhlne. Co. Natick, M.isr. 

Blaw-Knwr Co.. IMMahiireh. 

Blyatone Mfc. Co.. Csimlxlrlge SprliiKs, Pa 
Bonth Electric Ftiniaee ChImKo 

Brass World PiibllshinK Co , New Yotk 
B ritish Aluminum Co. Ud.. New Yiwk 
Brown Inslrunient 0>., Phllideltihla. 

Buckeye Products Co , Cbiclnnatl. 

Carborundum Co.. Nlauara Falls. N. Y. 

Cawant Oasklll-rumacfl Corn. t'hleaKo. 

(Iiamplon Foundry ft Maelilne Co., Chleatto. 

Hiaae, Frank 1).. Ine, ChleaRO- 
Chase Foundry ft Mfts. Co,. Colimihu'^, 0 

Cliesapeake Iron Works, Baltimore, 

dilntgo Pneumatic Tool Co., New \ork 
Clark TrucLraclor Co, Buchaiiaii, Mich. 

Cleveland Elu« Co, (lereland. 
rievelaiHl Pneumatic Tool Co. fTevel.ind. 

Cllpiiof Belt Laccr IV. Clmnd Itaplds, Mich. 

Coale. Ttiomss E.. Lunilier Co.. Philadelphia. 
Corntdiied Supply ft Equipment (!n,. Iluffulo. 

Com Products RcfliibiK Co.. New York 
Curtis Pneumatic MarJilnery Co.. Ht. I>iuls 
<1ilea«o Ouclble Co.. Clil^o. 

Ci^er Mfii. Co.. York. Pa. 

Doiiy Iron Tradr. and .Market 

(Reveland. 

Davenp^ Maehlne ft Foundry Co.. Pa\enpiirt. Iowa. 
I)avta BoUttionville Cb., Jersey CKy. N. J. 

Dayton Pneumatlr Tool Co. Dayton. 0. 

Oetrelt Electric Fumaef Co.. Detroit. 

IBimond damp ft Fkiak Co., Klehmoud, Iwl. 

Dlmn Hlanwtlc Sepamlor Co.. Milwaukee. 

Dbwtoii, Honry, ft Hons. Ine., Theony. Phlladelphln 
IMlon. Joseph. Cnielhle Ce^. Chlcaico 
DostMt. Stanley, Inc.. New York. 

Electric Furnace Co.. Salem, 0. 

Fcdeml Foundry Supply Co, Cleveland. 

IfMerst Milleehic Co.. West AlHa. WIs. 

F^fbW Service ft Supply Co.. Cloveland. 

Filiwlpi (Vuelblrs Cbrp^ Ltd.. New York. 


Ktiiiipnicnt t'd., ^lewl:uld. 

Tiik Fim'NIihv, ('Imclriinl. 

liardnoi- Maehitio Co , Beloit, WIs 
(Jelrt MfK. Cl).. .Vtlantlc City, N J 
Cenf'eal Eleetrle Co, SeliiMii>cl:id>. N. Y 
iJordiJM, Kotn'd. Inc.. Clile:u'«i. 

Creat Western Mb' Co , Le'i^mworth, Kans 
Creat Western Smell Iny ft ItennluR Cu , ('liK-a^'o. 
drlines Moldln,; Maehlne Co., DctrtMt 
Uitrney H.iU Itesfing Co. Jiimestonri, N. Y. 

ILirdy. Clement A , Co., CIiicauo 
H ardy, F. A , ft Co . ChiiM»,'iv. 

Ilarrl!!, Jlenjiimln, ft Co, Chicaico 
Miuiklrw, It. (i.. Co.. OileaKo 
Hiiuek Mf«. Co.. Brooklyn, N. Y 
Haii.itrelrl Co. Hnrrisnn. 0. 

Il.umfi St'dlito Co.. Kokomo, Iiid 

Me.ilii MfU'lilne Co , Woreester. Mass 
11111-ltrininer Foundry Supply Co., Cincinnati. 

Hill & (jrJinth Co, CinchHiiUl. 

Hih'vel MfS Corn . Jersey City. N. J. 

Holland Core bll Cn . ndeoeo. 

]ru>ii|)hrc>.s, K. ft Cu . Chlnik'o 

Iruirpendent Piieuinutle Hwil Co., CTiIcaro. 
Industrial Electric Furnace Co.. t^loiRu. 
Tnmaill-ltiuMl Co., New York 
Inteniatlmnl .Moldliii' Mwhlue Co., ChlcaRo. 
Irdenttate Sand Co, Zanesville, 0. 

Iron Atfc. New York 

Iron fradr ffrrhwt t^eveljiiil. 

Jones Sand Co. Cohimhiis, 0. 

Knuin, diaries C.. Cldomto. 

Keener Riuid ft Clay Co., Columbus. . 

Keller Pneiimnlle Tnol Co.. ClileaRO. 

KelloRK, Speiieer, ft Sons. Ine., Buffalo. 

Kelly, T. ?.. ft Co. liw. New York. 

KIhr Rerraetnrlcs Co., liic, Buffalo. 

Kltwey, E, A . Co.. Cincinnati. 

Knoeppcl, C. E., ft Cb.. Ine., New York. 

Ijukettuod Eniilncerine (k)., Cleveland, 
lane. Henry M., Co, Detroit. 

Lindsay fiiaplet ft MIr. Co . Phibdelphla. 

Link Belt C^.. Chlraito. 

1<oui^- Marhlncry Co. Fairfield, Towa. 
LuraP^Maehlne Tool Cia, CleveliUHl. 

Luptores';; David, Hons Co.. Philadelphia. 

AfeCormlek, J. 8.. Co. Plltsbtireli. 

MrUln's System, Milwaukee. 

MaeLeiin PtihllshlnB Co. Toronto, but. 
kfnrLeod dimpany. Clndnnntl. 

M-aitnetie MfR. Co., Milwaukee. 

Malir Mfit. (>>.. MlntieapoUs. 
kfalhwhle Iron FlUlnin Co., Branford. Conn. 
Mardcn, Ortb ft Haatliwi Co.. Ine., New Yorii. 
Maton Furnace ft HnRtneeiirui Co.. Muncle, Ind. 
Menefec Foundry Cb.. Fort Wayne, Ind. 

Mnttil Industry, New York. 

Metal Saw ft MarMne Co.. Siringfleld, Mass. 
Metal ft Thermit Corp.. Now York. 

Mlrftlean SmeUInq ft RellnInK (ka. Detroit. 
Mllbiim, Alexander, Co., Baltimore, 
bfonarrh EnpInecfltK ft MfR. Cq.. Baltimore. 

Mott Rand Blast Mff. Co.. Brooklyn. N. Y. 
^Iiimford Moldliw Maehlne C».. fhleiiRo. 

.NMitlonal EtiRlneerhiff Cb,, Chlw 
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National Seale Co., Chtnrpee Falls, Mass. 

NIeholIs. tVllliam II.. Co. Inc., Brooklyn, N. Y. 
Norma Co. of America, liOiiR Island City, N. Y. 
Nortmi Co., W-ircesler, Mass. 

Oliciniuyer, R , Co., Chleagn. 

Ohio Body ft Blower Co.. Cloveland 
bhin Eriuipment Co, Cleveland 
blilhaiii, Coor^e, ft SOn Co., Phil:ulo1phla. 
bllvw Maelifnery Co., (iraiid lhipld.i, Mloh. 
bshorn MIk. Co, (Tcveland. 

(Hliomc ft Mellon Miichiitery Co.. Columl)ii:i. 

Oxwr Id Acetylene Vn , Ctileaeo 

I'anBfnm Con'oratinn, Ha«:ersfowi], Md 
P.ixsnn, J. W., (k).. Philadelphia. 

Penlon PubllshlnK Co. Cleveland. 

Piekands, Biown ft Co., t'bleaeo. 

PlttKlrnnth Cnished steel <k>., Pltituhiireb. 

PortnRe Milica Co, VminRirUiwTi, b. 

Piidniorc, Henry E., Jnr., CliteuRo. 

QUlRlcy Furnace Specialties Co., New York. 

llaclne l\)nl ft Maehlne Co.. linchw, Wis. 
Raihoey Itcrhnnirnl Enr/ineer, Ciiieaicc). 
KaymiUMi Uroa. Impact Ptilverixer Co.. Chhumo. 
lUeJiards-Wileox MfR. CO., Aurora, 111. 

KoRers, Blown ft Co., Cincinnati. 

Doots. P. 11. ft F. M., Co., COnnersvIllc, Ind 

Safety Equipment Service Co. Cleveland. 

Safety First Blwo Co . Providence. It. I. 

Slmonds Mfit. Co.. Filehhuric. Maaa. 

Sly. W. W., MfR. Co.. Cleveland. 

Smith, K. P., ft Sons Co.. ChlcHRO. 

Smith, Werner U.. Co., Cleveland. 

Spencer Turbina (’o., Hartford, Conn. 

Standard Eqiilpment Co, New Haven, Conn. 
Standard Sand ft Machine Co., Cleveland. 

Sterllne WherdlMurow Co., Milwaukee. 

Stevens, Frederic B.. DelroK. 

Stodder, W. F.. Syracuse. N. Y. 

BitUlvan Machinery Co., Chleaco. 

Superior m Co., CleveLind. 

TBinsportHRI F^utlncerlnK Corp., ChlcaRo. 

IBomas levator Co., ChtcuRO. 

Torehweld F^iulpmcnt (k>.. Cltlcngo. 

Truioon Steel Co., Detroit. 

United Compound Co., Buffalo. 

United Stales Oraphlto 1N»., ftaelnaw. Mich. 

11. 8. BlbldlnR Machine Co.. Cleveland. 

ttpited HlMca Blllea Cn., Chlcmto. 

r. 8. Smelting Funmoo Co. Belleville, 111. 

Vibrating Machinery Co., (Iiteagn. 


Wadsworth Core Machinery ft Equipment Co.. 
Akron, (L 

Wallace. J. D.. ft Cik. CMoago. 

Warner ft Bwaiey Co.. Cleveland. 

Wayne Oil Tank ft Pump Co.. Fort B'ayne, Ind. 
WeatlnghouM Electric ft Mfg. Co., PlltahurRh. 
WMiftoghoiM Traction Brake Co.. Plltriniridv. 

WbKe ft Bm.. PliUadelphlo. 

Whitlmr Foundry Equipment Cb.. Harvey. lU, 
Whltnuui k Borneo Mfg. O,., Akiwi, 0. 

Woedtoon. E. J.. 0».. Detroit. ‘ 

Wood’i, T. B., Smii'Oft. Chamberkburg. Pn. 

Tomiff Broi. Cb.. Detroit. 



Comparing Costs of Steel Making 

Statement of Cost Covering the Operation Duringf Four Months of a 
20-'Ton Acid Open«Hearth Furnace and a 6«Ton Basic Electric 
Furnace Are Compared and Discussed 


HE advance made during the 
past few years in practically 
all branches of manufactur¬ 
ing in no case has been 
more pronounced than in the steel cast¬ 
ing industry. Prior to the war many 
modern foundries were built with many 
of the objectionable features of the old 
time foundries omitted, the builders 
having in mind only such features as 
spell efficiency, features that would 
lower the cost of production. 

Electric stccI-mclting furnaces were 
installed in a number of foundries with 
satisfactory results. Without the elec¬ 
tric furnace it is doubtful if the steel 

Pajirr pn-sentej before Iho American Foundrymen'i 
associal Ion PliiladelphU ootivcntlon. Tlie autJior. U. 
H. Bullard, is L‘oiitie«'t.ed ftlLh the Cienoral Klor'trlc 
('n, Ht Ihi; Wi-.st Lytin works. West Lynn. MafM. 


BY B. H. BALLARD 

casting industry would have been able 
to contribute such a variety of neces¬ 
sary articles needed in carrying on 
the war. Particularly is this true in 
the case of gun castings, truck wheels 
and parts, ship castings, anchor chains, 
etc., all of which presented many difli- 
culties which were only overcome by 
.the persistent efforts of the foundry- 
men called upon to produce them. 

The increase in the number of electric 
furnace installations in 1917 and 1918 
and the report of their successful opera¬ 
tion caused the authorities in charge 
of the Lynn w'orks of the General Elec¬ 
tric Co., to make a thorough investiga¬ 
tion into their possibilities. A 5-toii 
electric fiirnaCQ lias been operated sne- 
cesNfully for a number of years at the 
Schenectady plant of llie same company 


and it may appear strange that Lyno 
foundry men have been so backward in 
not making t|ie investigation earlier. 
The reason is that the acid open-hearth 
furnaces at the Lynn plant have beep 
able for the past 26 years to produce 
practically all classes of castings re¬ 
quired, varying in weight from one 
pound to .'^0 tons and successfailly meet¬ 
ing all physical and chemical specifica- 
tioiis. 

To maintain production from the 
open-hearth furnacc.s at reasonable cost, 
and to keep pace with the labor short¬ 
age, tile entire open-hearth department 
has been rearranged. Many changes 
have been made including the installa¬ 
tion of traveling cranes with lifting 
inagnels and a mechanically operated 
charging machine. Economical methods 



Comparison of Costs of Electric and Opcn-ffeartli Steel 



EircTuic Furnacf. 



Per rent 

.Metal charged 

Prlre 

Per 

(kist 

per N. T. 

1.0(1 

Pig Iron . 

.$ .51.00 

G. T. 

$0.40 

1.00 

. 61.00 

fi T. 

0.40 

20.13 

Srrnp 

Foiindr>’ nrrumulations . 

C'.iBtings frcNn scrap dep.irtmmt.. 

. i8.no 

0 T. 

) 3..50 

1.04 

. 18.00 

G. T. 

2 07 

15.03 

Kerap 0.06 unKfUUunteud. 

. 21.2.*i 

G. T. 

0.40 

Nickel Tunrinee . 

. 21.50 

n. T, 

0.09 

.*18.71 

iittee) liimirigB . 

h 51) 

G '1*. 

1 15 

0..55 

Nickel arrumiilatloiis . 

. 21..50 

(J. T. 

o.n 

0.00 

Iron borings . 

. 12.00 

G. T. 

0.00 

07.75 

0.54 

Rpeelal metals 

Ferrobilieun . 

12.80 

. 153.00 

G. T. 

11.18 

0.74 

0.37 

FerroraanKanese ... 

. 225.00 

G, T 

0.74 

O.Ofl 

Wash metal . 

. 71.20 

G. T. 

0.00 

0.07 

Aluminum tlUuilum . 

. 160.00 

0. T. 

0.12 

0.04 

Nickel . 

. 0.60 

LI). 

0.38 

0.06 

Copper. 

. 20.10 

100 lbs. 0.23 

0.08 

Irau ore . 

. 0.10 

G.T. 

O.UL 

1.26 


. 204.38 

G.T. 

2.28 

100.00 

Total metal elianccd. 

. 15.60 

O.T. 

13.02 


100 00 
S.OO 
02.00 
no.oo 
01.10 


Molten meUl «wt 

Cost of metals. 

Direct IoIhw . 

items of expense—(per detail be¬ 
low) . 

Total cost of melt. 

Miinkaim 
Cost of metal 
Credit—Scrap . 

Good castings produred 
Summary of expense 
Electrodes (30 lbs. per net tdn 
melt) . 


rir/ial||k‘.! 

produeeoSr.. 


on-lAdle . 

Water .:.. 

Hlasslns material—(Lime, Fluor 
■par, lyndolas, carlion. coke).. 

Fumaet bottom und. 

Lodle repairs . 

Furnace reoaln .. 

Boyalty (areiiie per net ton out¬ 
put) t0.44T. 

DepndBtwn 10 per eeot. 

Expenm—ImlHir ■.. 

Bximuro—A n other . 

Total molting expense. 

Heats poured. ISl. 

Avenge weight per heat. 18.018 pounds. 

Motal melted per 100 kilowatti. 27S pounds. 
KltovMt-lioon per net ton molted, 780 kOovoUi. 


1.80 

S.30 

.21.08 


Per (•rnl 
1U.S2 

10.S2 

40 40 
0.S7 
8.80 
2 15 
IS.08 
10.10 
87.00 

0.52 
1 20 
0.01 
on 
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Metal <'lian:e(I Price 

PIk Inm Delaware.$ 51.00 

ItolKTSuuia . 50.00 

50.70 

Scrap 

Foundry aci'umuUtlitiis . 18.00 

Foiinilry scrap cmitlimH. IH.OO 

CaiitJiiRS from Srrup l>riiiirtment.. 18.00 

Scrap 0.00 iniKUJiranteed. 21.25 

Scrap 0.01 RU.v:uiteeed. 21.78 

Itiindled shed . 12.05 

18.37 

Speeliil metals 

Ferrosillron . 153.00 

FetTomaiigancRe . 225.00 

Wash metal . 71.20 

Aluminum tltiUiliim . 100.00 

Hilli’o Munipmeso . 270.00 


Per 
tJ. T. 
(i. T. 
(1. T, 


Cost 

perN.T. 

$3,45 

1.45 

4.00 


.1 


(1. T. 
tl. T. 8.05 
aT. J 
(I.T. 

O.T. 

G. T. 

(I. T. 


0.40 

4.00 

1.77 

14.28 


0. T. 
G.T, 
0. T. 
0. T. 
O.T. 


0.68 

8.00 

0.01 

0.18 

0.01 




1.3.02 

n.2l 

Iron on* . 

0.10 

G.T. 
G. T. 

0.02 

0.02 



2.00 

0.04 

Splegclelsen . 

60.00 



21.58 

2 .1H 


ISO.Ol 

G. T, 

3.52 



37.60 

100 00 

Total metal rhargnl. 

Mullen metal rust 

25.42 

G. T. 

22.70 



40.62 


Cost of nii'tals. 



22.70 

10.10 

N.T. 


Direct labor . 



0.83 

53.0R 


Items of expense (per detail be- 








low) . 



9.05 




100.00 

TotAcoft uf melt. 

Shrlmtage . 



83.48 

0.08 

Lb. 

2.53 

M.00 




0.0125 

KW. 

0.0.5 

02.00 

Cost of metal In ladle. 



80.38 

0.079 

Gal. 

0.20 

.3.5.00 

Credit—Srrap produced . 

16.05 

N.T. 

10.05 



0.24 

60.34 

Htimtnaiv of expense 

Good casting produced. 



49.24 



1.79 


Fuel oil- 0. 11. fm*.. snllons. 

Furnace borttom sand. 

0.079 


3.66 

4.47 

N.T. 

0.01 


4.47 

N.T. 

0.25 



0.43 


Ladle repairs . 



0.22 



1.27 


Furnace repairs (actual—Iiil)or and 








material) .. 



0.77 



0.27 


Depreciation UO per cant uii orig¬ 



(L98 



1.14 


inal cost) . 




Expense labor 

Expense, all other. 

Total melting gxpeine. 

Heals poured/ 162. 

Average weight per heat. 87,358 pounds. 

Metal melted per 100 gallons oil. 4500 pounds. 
Fuel oil per net ton melted, 44.4. 
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of using fuei oil have been introduced 
and as a result it has been possible 
under favorable circumstances to melt 
steel at a cost of 37 gallons of oil per 
ton. These factors have made it pos¬ 
sible to deliver molten metal in the 
ladle cheaper than it could have been 
done by the electric process. 

With radical changes in the design 
t)f much of the product, the engineering 
department began calling for work diffi¬ 
cult if not impossible to make by the 
open-hearth process. The proposition 
was particularly diffictilt* when only a 
small quantity of alloy or special car¬ 
bon steel was required. Producing small 
heats in an open-hearth furnace is an 
expensive process, and it is not good 
business policy to make a full sir.cd 
heat requiring special mixtures, using 
only a small portion for the particular 
work desired, and pouring the remainder 
into regular commercial work. 

From the investigation of the electric 
furnace process it seemed that it would 
meet the requirement. A 6-ton basic 
lined hcroult-type furnace was completed 
and installed in the latter part of 
1918. Regular production was com¬ 
menced in December, 1918, with an en¬ 
tirely inexperienced organization. Tlu* 
furnace was operated for four months, 
day shift only, enabling us to securi! 
actual cost data. 

The writer believes that the costs of 
the electric furnace arc comparable with 
those of the open-hearth when it is 
considered that the product is superior 
and is fully meeting chemical and 
physical requirements. It will be noted 
that in analyzing costs the current con¬ 
sumption per net ton in the ladle is 
720 kilowatts. This apparent high con¬ 
sumption is due to the fact that 60 per 
cent of all heats are double slagged. 
A conservative estimate for single slag 
heats, operating according to our prac¬ 
tice, is 650 kilowatts. The power charge 
of $1 per 100 kilowatt is abnormally 
high. A material saving in labor costs 
could be effected by employing a 
mechanical charging device which would 
reduce the charging time. 

During the four-month period, used 
as a basis for cost comparison, both 
the electric and open-hearth furnaces 
were operating on short time, due to 
lack, of business. Also it should be 
remembered that figures of a 6-ton basic 
electric furnace are compared with a 
20-ton open-hearth acid furnace. There 
are a number of items entering into 
the cost of both processes which would 
be somewhat minified providing both 
were run at full capacity. It is indeed 
i^certain and unreliable to make up fig¬ 
ures in any other way than on the 
^asis of actual running cost. The fig-» 
urea are presented on this basis in 
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hopes they will serve for comparison 
and be of material benefit to foundry- 
men. 

In analyzing costs, the metal charge 
of $11.18 per net ton for the electric 
furnace should be noted. Substituting 
steel turnings at $8.50, gross ton, in 
place of . 0.06 scrap which was used, 
would reduce the metal charge by $1.60 
per net ton of melt. This mixture is 
practical and would have been used in 
our case if turnings had been available 
at the time. 

Analysing Comparative Costs 


^ September 1, 1920 

above noted, a summary of costs is fts 
foitows: 



Cleetrle 

Open 


fumaee 

hewtti 

■■ 

Net ton 

Net ton 

Fig Inm .. 

.. S0.40 

$ 4.00 

special neialti . 

.. 1.T9 

3.52 

Steel tumlnos. Kcrai), etc. 

.. 0.r>S 

14.28 

Kxpenw Items . 

.. 1».78 

6.30 

Direct labor . 

.. 2.0U 

.50 

Total cost of nrt.ih. 

:»r> 

220.05 

Cost In ladle (K pvriccnt loss) . 

... 3G.S7 

83.05 


After seven months* observation of 
both processes we have decided that 
for special purposes the electric process 
is superior to the open-hearth and con¬ 
sider the additional cost not prohibitive. 


The cost of special metals for the 
electric furnace was $2.28 per net ton. 
For actual comparison we should elimi¬ 
nate the charge for nickel and copper, 
replacing 1749 pounds with ordinary 
scrap. This would reduce the special 
metal charge 49 cents per net ton. 

In analyzing the expense items of the 
electric furnace, a current charge of $1 
instead of $1.25 per 100 kilowatts should 
be assumed. ‘ This item would be re¬ 
duced $1.80 per net ton of melt. The 
fuel oil charge for the open hearth is 
$7.90 per 100 gallons. A conservative 
price for oil would be $S per 100 
gallons. The fuel oil consumption, as 
shown in cost, is 44.4 gallons per net 
ton of melt. This is high due to fur¬ 
nace operating on short lime. If a con- 
suniplion of 37 gallons per net ton of 
melt at 5 cents per gallon is assumed, 
the fuel oil cost per net ton of melt 
would be reduced $1.85. 

With the open-hearth furnace operat¬ 
ing full time a number of cost items 
would be materially reduced, as follows: 

Direct labor.$0.24 per net ton 

ICxpensc labor.0.50 per net ton 

General expense_0.75 per net ton 

Depreciation .0.25 per net ton 

Repairs .0.24 per net ton 

Total .$1.98 per net ton 

Without going into detail as to the 
low fuel oil consumption per' net ton 
of melt in the open-hearth furnace, the 
writer would he pleased to give such 
information as has been gained in the 
investigation which has allowed us to 
reduce^consumption to this figure. In 
passing it should be stated that these 
figures arc not estimates but are actual 
tank measurements, checked by accurate 
oil meters, and include the heating of 
ladle, and week end heating of furnace. 

The writer believes that foundrymen 
will agree that the exceptions above 
noted are not in the least exaggerated. 
They are shown in order to present- 
the 'best comparison the figures will 
permit, assuming both furnaces are oper¬ 
ating under normal and reasonably full 
time conditions. With the reductions, as 


The following are some of the rea¬ 
sons on which this opinion is based: 

Freedom from serious checks in cast¬ 
ings, due to absence of oxides, and the 
lower phosphorus and sulphur content. 

High temperature easily attained, 
adapting it for light section casting. 

Carbon and alloy ingots up to 135^ 
inches show marked superiority over 
ordinary open-hearth product, due to 
more complete deoxidation of the steel, 
producing a sounder ingot with less 
pipe and freedom from segregation, with 
superior forging and heat-treating qual¬ 
ities. 

Possibility of taking small portions 
of heat, producing different composi¬ 
tions from the same heat. 

Permits of intermittent running with 
less damage to furnace than to the open 
hearth. 

Flexibility of working in conjunction 
with open hearth, permitting the cast¬ 
ing of pieces beyond the capacity of one 
furnace. 

Low cost of furnace charge, practice 
permitting a charge of 75 per cent 
steel turnings with 25 per cent foundry 
scrap, an advantageous low-priced mix¬ 
ture. 

Low cost of producing a high grade 
steel for both castings and ingots. 

Scrap produced by electric furnace 
used in open hearth as 0.04 per cent 
material, improving finished product of 
open hearth at a saving in price of 0.04 
per cent material. 


Wants Equipment For 
New Foundry 

In order to finance the erection of 
plant additions, the Lavelle Foundry 
Co., Anderson, * Ind., recently in¬ 
creased it^f.apital. Work has started 
on the eiCtion of a small foundry at 
Argos, Ind., and the company has in 
mind the erection of anothet plant in 
Indiana. The company is in the 
market for the necessary foundry 
equipment for the plants. 

In the electric smelting of manga¬ 
nese ores in California, there are at 
HerouU two 3-phase Noble furnaces 
which reduce 400 tons of ore per 
month. It has an average manganese 
content' of 45 per cent and a sillccm 
content of 15 per cent, ^he product 
contains 70 per cent of manganeiev 













CSiecking Brinell Testing Machin^ 

Penodic Calibration o{ Hardness Machines Is Recommended— 

Simple Arrani^cment o( Weights kciing Through 
a Lever ol Known Ratio is Used 


RILE making a series of 
brinell tests which required a 
greater degree of accuracy 
than usual, it was found in 
the physical testing laboratory of the 
Westinghouse Electric and Manufactur¬ 
ing Co., East Pittsburgh, Pa., that re¬ 
sults obtained by two different machines 
• did not agree. Although the loads 
recorded by the gages were identical, the 
diameters of the impressions were not 
the same. Naturally the gages were 
thought to be incorrect ;but even aftet 
the gages had been carefully standard¬ 
ized, the diffet^ent machines gave results 
which did not agree. The need of a 
convenient means of checking these ma¬ 
chines directly was felt and the simple 
lever balance was built and found to 
answer the purpose. 

This balance consists of^a single beam 
and a support. They are made of forged 
steel, machined for lightness and finish, 
with hardened steel knife edges and 
bearings. The knife edges are so placed 
that a multiplying ratio of practically 
25 to 1 is obtained. This ratio,, as 
checked by placing the beam in a 5000- 

AbKtract from a impcr presented st the June 
meetlitg of the Aineriran Bodetf for IVstIne Ma¬ 
terials. 
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pound Riehle testing machine, was found 
to be 25.02 to 1. The beam alone 
was found to exert an upward pressure 
of 322.3 kilograms. A hanger and sev- 
eral lead disks of convenient size were 
made and carefully weighed. By ap¬ 
plying the.se weights, it is possible to 
obtain various pressures up to a maxi¬ 
mum of 3000 kilograms. 

In calibrating a machine, the adjusting 
.screw is removed and rcplace^l by the 
support, which carries a hardened steel 
hearing for the knife edge of the beam. 
The brinell ball is removed and a 
block carrying a knife edge inserted in 
its place. 

The calibnitiop of an Aktiebulagot 
Alpha brinell machine gave result*^ 
shown graphically in Fig. 1. The gage 
readings are plotted as ordinates for one 
curve and the load produced by the con¬ 
trolling weights for the other. The 
actual load as applied by the beam is 
Plotted as abscissae for lx)th curves. As 
the controlling weights of this type of 
machine determine the pressure on the 
brinell ball, their weight should be in¬ 
creased or decreased so that they just 
balance at the proper load when applied 
by the beam. The gage should also be 
calibrated to give the correct reading 


under the same governing condkloiif^ 
The calibration of the improved Amor^' 
ican model brinell machine is somewtjjil. 
easier, as no controlling weights gre. 
used; it only is necessary to adjust tbt 
gages to give the correct reading of 
kiad applied by the beam. The resultl . 
obtained on one of these machines aft ' 
given in Fig, 2. The curve ^narked A 
was made with the piston in the highest 
working position, while that marked B 
is for a lower.^ working position. The 
position of the piston for the A curve. 
is the same as it would be in testing 
hard material, where a shallow itnpres- ' 
sion is made, while the position for ti)e 
B curve is the .same as it would be in 
testing soft materials, where a deep im¬ 
pression is made. The values of A are ’ 
seen to be lower than those of Thi$ 

IS probably because the distance between . 
the rubber diaphragm and the top of 
the piston is increased when the piston 
is at a lower point. The tendency of 
the rubber to curve at the edges is thto 
greater. The working area of the pis- ^ 
ton would therefore be less, which would 
require a higher gage pressure to pro¬ 
duce the same load on the brinell boll. . 
flowevcr, the error introduced by 
is so small that it is ordinarily negligibb 








How a Gap-Press Frame Was Molded 

Details of Molding Practice on One of These Jobs—Preparingf the Bed 
—Leveling and Adjusting the Pattern-* Setting the Cores— 

Assembling and Closing the Mold 


HE gap'press frame discnsscd 
in this article was molded in 
a pit which w^as dug about 
one foot deeper than the depth 
of the pattern. A cinder bed, about 4 
inches thick, was made and pipes were 
provided for carrying the gases away, 
from the bottom of the 
mold whcfl It was poured. 

The plank, A, Fig. 1, was 
placed as shown and was 
used for holding the chap- 
lets supporting the core. 

Molding sand then was 
rammed over the cinder 
bed, to conform as nearly 
as possible to the under 
side of the pattern. The 
pattern was then forced 
into place, having been 
blocked and wedged into 
proper position; it was 
held in place by w'cigbls 
during the process of rainniing 1b« 
sand underneath. 

The pattern was parted at /], Fig 2, 
and that part of the pattern below the 
parting was bedded in the pit. as shown 
sn Fig, 1. The coreprint for the main 
core is indicated by D, Fig. 2. A Hat 
iron plate was placed tinder this print 
to support the weight of the heavy main 
core. As the face of the feet must bo 
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fairly true and also carry a heavy strain 
a slab core was set to bear against it. 
When the sand liad been rammed under¬ 
neath the pattern the stakes, shown at 
A, Fig. d, were driven and the pattern 
was lifted. 

The bottom of the mold was well 


vented, the vent.s having extended into 
the hod of cinders. The bottom of the 
mold w'as made as smooth as possible 
before the pattern was reset atul rapped 
down. The stakes, A, I'ig then were 
removed, facing sand was laid against 
the pattern and heap sand was rammed 
solidly around it, struck off and the 
joint was made. Parting sand was 
dusted on the joint, and the cope half 


of the pattern was placed on the drag. 
The cope. Fig. 4, was lowered over 
the pattern and held in place with stakes, 
A, Fig. 4, after which it was lifted and 
wet down or clay-washed. The pattern 
Avas then covered with facing .sand. A 
slab core was placed against the foot, 
which was provided with 
a staple to permit of wir¬ 
ing it to the cope. Gates, 
risers and long stem gag- 
gers w'cre set in position, 
'i'lic pattern then was cov¬ 
ered w'ilh facing sand and 
heap sand was hand-ram¬ 
med to a depth of about 
2 inches. IK-ap sand was 
addl'd and several ram- 
miiigs performed until the 
lop of the foot on the pal- 
Urii was reached. As this 
IS tlie highest part of the 
mold riser was placed on 
lop of this foot. After placing the 
ri.ser, sand was shoveled into the flask 
and rammed until the cope was filled. 
The cupc was well vented and the core 
at the foot was secured. Gale sticks 
and riscr.s were next removed and 
the cope lifted off. The ipatlcrn was 
drawn, the cope w'as finished and was 
coated Mlh graphite. 

Before drawing the drag part of the 
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pattefD the screws holding it to the 
ba^e were removed. In the corner 
formed by the foot of the bracket, iron 
rods, J^-inch in diameter, were driven 
to support the sand. The foot portion 
of the pattern then was drawn and the 
mold finished^ 

Large-headed nails were pushed into 
the face of the mold around the jaw 
and the edges of the base. This pre¬ 
vented the heavier parts of the casting 
from scabbing. It was found advisable 
to replace the heavy graphite coating 
on the parts of the mold forming thin 
portions of the casting with a thin coat, 
'J'he drag was gated and nails were 
forced down into the sand in front of 
the gates. 

As a blind core print was used, it 
was held in place by chaplets. Those 
were driven through the sand in the 



Kin. TOP VIKW OF TilE MOLD SllOWINfl 
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pit, into the plank, A, Fig. 1, and ex¬ 
tended above the face of the mold the 
thickness of the casting as shown at 
/f. Fig. 1. The main core, C, Fig. 1, 
was then set, with one end in the core 
print and the other was supported by 
chaplets. Cores D and E, Fig. 1, were 
set next, followed by the shaft core, 
one end of which rested in the core D, 
while the other was held by a chaplet, (7, 
in the coreprint. 

The runner, B, Fig. 4, consisted of 
an iron ring placed around^ae riser, C. 
Two pieces of pig iron wc^ placed on 
each side of the gate stick and formed 
the flow-off, D, Fig. 4. The cope was 
tried on the drag and was immediately 
removed and repaired where necessary. 
It is advisable to place white sand on 
such parts as may be doubtful of bear¬ 
ing properly. When the cope has been 
made to bear on the joints and cores 
as desired, a vent wirt is ruif up through 
the cope and the chaplets are set at the 
indicated points. The stems of the chap¬ 
lets should be long enough, so that when 
they are pushed up through the holes in 
the cope made with the vent wire, they 
will extend about ^-inch, above the 
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top of the cope and still leave in the 
mold a length of chaplet equal to the 
thickness of the casting. The chaplets 
are held in place by soft clay squeezed 
around the top of the stem projecting 
through the cope. Paste is placed on 
the edges of the cores so that the iron 
cannot fin over them and enter the 
vents, thereby preventing the escape of 
gases. 

The cope is closed over and the riser, 
C, Fig. 4, is covered. Binders, £>, Fig. 
4, are placed on top of the cope, blocks 
of iron being set t^tween these binders 
and the edge of the cope. The binders 
are held down by hook bolts that en^ 
gage eyebolts in the floor. To keep 
the main core from rising when the 
metal is poured into the mold, the 
binders, E, Fig. 4, are passed beneath 
the binders D, and arc held by wedges. 
Wedges, G, arc pushed in between these 
binders and the tops of the chaplets. The 
mold then is ready for pouring. 

Compiles Census of Iron 
Foundries in Britain 

An intcrosting census of the numhiT 
of iron foundries in Great Britain has 
recoil I ly boon completed. It was com¬ 
piled, it is understood, by the board 
of trade with the co-operation of the 


British Gray and Malleable Cast Iron 
Research association, Birmingham. 
These figure.^ .<;how that there are 27% 
iron foiindtrics in Great Britain, of 
which 2439 arc in Kngland, 305 in 
Scotland and 52 in IrclanIP 'the 
particular’s accxirdiiig to districts arc 
given in the accompanying tabic. Thi.s 
census also has revealed the fact that 
the city of Birmingham has more 
foundries than any other town in 
Great Britain. There arc 118 iron 
foundries in the Birmingham area. 
Yorkshire, with 408 iron foundries, 
is the most important English county 
from a foundtry standpoint. Accord¬ 
ing to figures compiled from the 
same source* it is estimated that the 
output of malleable cast iron in Great 


aii; 

Britain in 1913 was 75,0lk) tons; 
in the Mime year the output of 
iron castings is estimated to haVe 
been 3,000,000 tons. It i$ not beljeved, 
that these figures have been verjT, 
largely increased since the war, inas¬ 
much as Ihc war did not call for 
eyienisve expansion of gray*iron pr 
niallcabl*^ casting facilities. 

Homer Furnace Co. Starts 
Foundry School 

A school for the education of worlc- 
riitMi in foundry practice and metal¬ 
lurgy, known as the Coldwater School 
of Foundry '1‘echnology, was started 
recently by the Homer Furnace Co., 
Culdwaler, Mich. This nw feature 
is the idea of II. D. Keller, superin¬ 
tendent, who desires to educate the 
employes of the company to become 
more ])roficient and to fill many po¬ 
sitions where executive ability is ne¬ 
cessary. The course of instruction was 
prepared by David Mcl^ain, McLain's 
Sysleiii, .Milwaukee. It consists of 12 
Ics-^ons, each lesson to cover a period 
of about two months. Besides the les¬ 
sons from the McClain school Mr. 
Keller, will give instruction in the plant 
During tlic course weekly lectures will 
be given by Messr.s. McLain and Kel¬ 


ler, and other.s will be called to lecture 
on special .subjects on which they are 
Known to be proficient. 

Tector Co. Incorporated 

The R. J. Tector Co., Muskegon, 
Mich., recently incorporated with a 
$300,000 capital stock, will manufac¬ 
ture under contract molding machines, 
etc. The company now is having its 
•products manufactured under con¬ 
tract, and plans ultimately^ to equip 
a plant and do its own manufacturing. 
Officers are: President, R. J.*Tector; 
vice president, E. L. Howe, and sec¬ 
retary-treasurer, Andrew ^ Wierengg. 
The office of the firm is at 309 Ufiicm 
Bank building, Muvkegon. 
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. Specialist Should Rig PatterAs - 

C flERE are many slants to making casthigs 
and the omission of one essential Unay hinder 
serion.-^ly the success of the entire cycle of 
operations. To secure good castings, the 
metal must be of a certain composition and the molds 
must be correctly gated and made of the proper 
grade, of sand. Further, to secure economical pro¬ 
duction, patterns must be rigged* in the most efficient 
manner. Not every foundryman is qualified to do 
this, therefore the final decision on rigging should 
devolve upon someone who has proved his ability. 
No matter how brilliant nor accomplished no one 
can rig patterns so that no improvement is possible. 
Therefore, every assistance should be available to 
the one responsible for this work. After the rigger 
has decided on the method he thinks best for molding 
the casting, the foreman on the floor on which the 
casting is made .should be called in to discuss the 
He is closer to the operating end than the 
one who has designed the rigging and through his 
personal experience may have pertinent suggestions 
of value. At this time the foreman will have oppor¬ 
tunity to criticize, and if he has no suggestions, it is 
taken that he concurs in the judgment of the designer, 
lie then has no excuse for not producing the rated 
number of castings. At the conference between the 
f(>rcman and the designer of the rigging, the proper 
grade of workman to put on the job also may be 
decided. Possibly the foreman has no molder to put 
on the job, then alterations must be made to enable 
a laborer to make the mold, or other points may be 
shown by the foreman which make the method of 
rigging impractical as designed. This form of organ¬ 
ization, in operation in many foundries, utilizes the 
ability of the highly trained expert and modifies it 
with the practical exiierience of the molding foreman. 


Malleable Shops Increase Capacity 

EADJUSTMENT after the war has 
J brought about a marked demand for mal- 
leable castings. This has been so pro- 
^ nouncccl that the malleable shops in opera¬ 
tion at capacity immediately after the armistice were 
unable to handle the great volume of work which 
came to them and there was a decided increase in 
the number of new plants erected. Previous to 
1919 there had been relatively little new construc¬ 
tion in the malleable field, and the gain in capacity 
of the malleable iron shops was comparatively 
small from year to year. However, within the past 
18 months there has been built, or started, enough 
new construction to increase the capacity of the 
malleable-iron foundries ir^Rie country by from 23 
to 33 1/3 per cent Some of this new development 
was started by manufacturing plants which found 
it almost impossible to secure the necessary cast¬ 
ings, while a large proportion of it was furnished by 
established foundry companies which increased their 
plants or built new ones. Most of the increased 
business which came to malleable foundries was 
due to the greatly augmented demand for automo¬ 
bile castings. The capacity is now becoming large 
enough to handle this work promptly but a revival 
in the demand for railroad castings is expected to 
again overtax malleable foundries. However^, the 
slacking of demand for autoinobile castings ifehich 
is at present in evidence will allow tire %lin]g of 
quite a large demand from the railroads.. ^ 































































Trjade Outlook in the Foundry Industry 


H UTURE price trends in foundry basic raw 
, materials arc the source of much interested 
speculation at the present time. The railway 
fate advance which becomes effective this 
week is the strongest fs^tor upon which a probable 
rise in price levels is forecasted. Opposing this ten- 
dency is the force of receding demand for manufac¬ 
tured materials which is evident in many lines. 
Slowing down in the general buying movement, which 
reached a peak in the early summer, may serve as an 
effective brake upon any radical upward movement 
in coke, scrap, pig iron and other commodities. Al¬ 
though pessimism is absent, conservatism is dictating 
greater care in manufacturing schedules in prac¬ 
tically all lines. 

A wide divergence in prices on pig 
y p . iron produced in the different districts 
Iron rricea jj, expected to result when the new 
m Doubt freight rates are in effect. The bal¬ 
ance will be slightly in favor of those 
furnaces which are located along the 
Great Lakes where ore may be delivered without an 
added cost of 
rail transporta¬ 
tion and where 
coke and lime¬ 
stone are close at 
hand. It is stat¬ 
ed that eastern 
furnaces will 
face an increase 
of about $2,50 a 
ton on raw mate¬ 
rials, while in 
the Youngstown 
district the in- 
crease will be 
about $1.50 to $1.60 a ton. Southern furnaces will 
be at a marked disadvantage in the transportation of 
Iheir finished product to many foundry centers. The 
^ gains made by southern ironmakers during the war 
and the period following probably will be decreased, 
particularly if the demand for castings falls off during 
the next few months. No slackening in demand for 
southern iron has been apparent up to the present 
time, the inquiry for first quarter 1921 delivery having 
been in excess of the tonnages which makers are 
willing to contract at present prices. Diffidence has 
been shown by producers and consumers alike in 
. contracting iron for the coming year, pending the 
effects of the various factors now being brought to 
bear on prices. 

No immediate decline in castings 
^ U . prices is to be expected from pres- 
JNoKecea«ton indications. It is evident that 
m Ca 0 tiii ^0 those materials which enter into 
castings manufacture will show no 
immediate fall in price. Further, the 
freight increase undoubtedly will exert a strong in¬ 
fluence^ While labor is slightly more plentiful, and 
a greater efficiency is reported, the past quarter, ac¬ 
cording to accurate ^comparative figures has developed 
a stpl greater advance in the laibor factor entering 
into finished casting coats. In one branch of the 
foundry industry, the second quarter of the present 
year has been marked by an increase of about 15 per 


cent in the labor cost on each ton of castings, as com¬ 
pared with the third quarter of 1919. Labor in this 
instance represents about 40 to 60 per cent of the 
entire cost of production. Fuel prices, although not 
so important in computing the price of foundry prod¬ 
ucts, likely will become a source of greater concern 
as the winter advances. Slcel foundries melting in 
electric furnaces report an advance in power deliv¬ 
ery charges throughout the country where utility cor¬ 
porations are obliged to meet higher prices on fuel. 

Although gray iron and malleable 
T) A 1 ***^0P'5 general continue to have 

JJemand la ample orders, but little new inquiry 
Weaker is evident. Starting with the auto¬ 
motive industries, where retrench¬ 
ment has been the rule for the«past 
month or six weeks, a slackening of demand is noted. 
Although there has been only a few actual cancella¬ 
tions, the volume of new inquiry has fallen off to a 
degree that has permitted car manufacturers to place 
orders for new business readily, while during the 
early summer it was almost impossible to secure shop 

facilities for 
furnishing many 
cast parts which 
alter into auto¬ 
mobile and truck 
ma n u f a c t u re. 
Malleable and 
gray iron shops 
alike which make 
ca.stings for the 
automotive indus¬ 
tries still have 
sufficient business 
to maintain full 
operation, and al¬ 
though new inquiries are practically absent, and de¬ 
ferred deliveries are requested in some instances, 
these foundries* are making no effort to solicit busi¬ 
ness from other than the automotive industries. 
Prices paid for automobile castings are attractive, the 
equipment and facilities of these shops are best a^pt- 
ed to this class of work and almost without exception, 
they are optimistic in predicting an early return of 
heavy requirements from the automobile builders. 
Malleable and steel foundries which are engaged on 
railroad work have all that they can do in meeting 
the demand for repair and replacement parts. The 
call for castings from the railroads is so strong that 
some shops are endeavoring to sublet contracts in 
excess of their facilities. Little new car business 
is offered. Whether this is from a canny desire to 
prevent bulling the market or whether the improve¬ 
ment in transportation may serve to cut down the 
estimated requirements for new equipment is not ap¬ 
parent at this time. Agricultural implement makers 
sufficient orders to last through several months, and 
those making castings for building construction have 
noted a slight increase in inquiries. Pric^ of non- 
ferrous metals based on New York quotations of 
Aug. 25 follow: Copper, 18.00c to 18.12^c; 

9.25c to 9.32j4c;. Straits tin, 45.S0c; antimony, 7.00c 
to 7.25c aluminum No. 12 alloy, producers’ price, 
34.00c and open market, 29.00c. Zinc is ^.quoted at 
S.OSc to 8.40c, East St. Louis. 


Prices of Raw Materials for Foundry Use 
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TO AU6. 24 


Iron 


Senp 


No. 2 foimdiy, valley. 

. .147.00 to 50.00 

Heavy melilng aleel. Valley... 

.$27.50 to 27.75 

No. 2 Houthi'rn, Birmingham.. 

.. 42.00 to 45.00 

Heavy melting steel. Plttiburgh. 

. 20.00 to 29.50 

No. 2 FouiiHiy, OilcaKo.... 

.. 48.00 to 50.00 

Heavy meUlng tlilcago... 

, 25.50 to 20.00 

No 2 FouTKlry. Philadelphia.. 

.. 50.90 to 52.05 

Stove plate. ChUvuto. 

. 32.00 to 52.50 

lUtiic, Valley . 

48.60 

N«. 1 out, Chicago. 

. 42.00 to 42.50 

Malleable. (h\inm . 

46.50 

No. 1 cavt, PhlladelpbU ... 

. 39.00 to 41.00 

Malleable, BuffUo . 

51.25 

No. 1 eaat. Blnnliigham. 

. 3.2.00 to 35.00 



Otir wheels. Iron, PIttsburgli... 

. 45.00 to 46.00 

Coke 


Car wheels, iron, Chicago. 

. 39.00 to 39.50 

rminellavlUe foundry coke.... 

..$18.00 to 10.00 

Railroad malteahle, Chicago... 

. 32.50 to S3.U0 

Wise eoiinty foimdnr eoke. 

. 18.50 to 20.00 

Agricultural malleable. Chicago. 

. 33.00 to 33.50 


m 
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AMKS A. MURPHY. v,ho 
roccntly rcsi^nrcl the pnsition 
of foundry superintendent of 
the IToovcn-Owcns-Rentschlcr 
Co., Hamilton, O., has been made 
president and general manager of the 
Clonncrsvillc Poundsy Co., .Conners- 
vilic, Ind. Mr. Mur|)hy is widely 
known throughout the foundry indus¬ 
try. During the past 20 years he has 
had charge successively of the . Ball 
linginc Co.. Krie. Pa.; the Chicago 
Pnouiftatic Tool Co., Franklin, Pa ; 
and the Interstate Foundry Co.. 
Cleveland. r^)r the past \3yj years he 
has been siipei iiitendent of the Hoo\- 
cn-Owen>-Keiitschler foundry in Ham¬ 
ilton, (J. Always a close student of 
foundry probleiii-s and of picMicering 
disposition, he intioduced many inno¬ 
vation.s ill the casting industry which 
today are regarded as standard prac¬ 
tice. Stringiless wa\ vents for vent¬ 
ing thin and difiicult cores, skimming 
and sprajing devices, ingenious flask 
construction and rigging for casting 
large work, particularly large fl> 
wheels, molded above the floor, fur¬ 
nish examples of his varied accnin- 
plishmeiits. His phenomenal record 
in turning out the castings for over 
three hundred 28()fl-liorsepowor en¬ 
gines lor the Kniergeiu-y Fleet cor- 
tioration at tlie rate of 10 complete 
engines a week, prebahly will be un¬ 
excelled for some time to come. Tii 
addition to bis foundry activities, Mr. 
Muriphy always lia.N taken an exceed¬ 
ingly active part in the coniimmity life 
of the city. During llu- war be organ¬ 
ized and catUaiued a full company i»t 
home guard** 

\V. K. Clark lias been appointed 
superintendent of the Automotive 
Castings Cfl., Imlay City, Mich. 

L. W. Hewitt has been appointed 
general manager of the Specialty Brass 
Co., Kenocha, Wis. 

B. 'r. Bacon retired recently after 
serving Pickancls, Brown & Co., Chi¬ 
cago, pig iron dealers, as sales agent 
for 36 years. 

H. D. Dalsingcr, has re.signed as a 
superintendent in the American Steel 
Foundries to accept the assistant 
superintendency of the T. H. Syming¬ 
ton Co., of Rochester, N. Y. 

R. L. Favor has resigned as foundry 
foreman, Charleston navy yards to 
accept a similar position with the 
Emery Steel Castings Co., Baltimore. 

J. F. Hunter, who has been acting 
'l||encral sales agent of the Virginia 


Iron, Coal & Coke Co., Roanoke, Va., 
has been appointed goner.'il .sales 
ap.ciit, effective Aug. 1. 

Arthur Corbeille has been appointed 
manager of the W. 1.. McCiilloiigli 
Foundry Co., Ypsilauti. .Mich. 

Fred A, Blackston, has been elected 
vice president and treasurer of the 
Kaglc Iron Works, Muskegon, Mich., 
Mr. Blackston was formally an oflicial 
(»f the l.iiidermaii .Steel S: Machine Co. 

George J Martin has heen made 
.;'*M.stant 'iiiperiivtondent of the Aetna 
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bouiulry & Macliinc Co.. Warren, ().. 
haxing j»rcvioii.sly been chief engineer 
of the same company. 

I'dgar M. J.cwis. formerly connected 
with the E. J. Woodison Co., Detroit, 
irceiilly has become as.sociatcd with 
the J. .S. McCormick Co., I’ittsbiirgb, 
makers of foundry supplies. 

S C. Hamilton, formerly works 
iiger of the American Steel Found¬ 
ries, Granite City, Ill., lias been ap¬ 
pointed works manager of the 
Diiquesne Steel Foundry Co., Cora- 
opolis, Pa. 

A. C. Porter has resigned the posi¬ 
tion of foundry superintendent with 
the Cushman Motor Works, Lincfoln, 
Nebr., to accept a similar position 
with the'Witte Engine Works, Kansas 
City, Mo. Mr. Porter is a graduate 
of Wentworth institute, Boston, where 
he made a special study of mctal- 
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li.rgy, production cfliciency, and 
icundry chemistry. 

Fred £. Smitii has resigned his 
connection with Philip E. Wright^ 
Stephen Girard building, Philadelphia. 

!o become associated with Carson & 
Co., Pennsylvania building, that city, 
dealers in pig iron, coal, coke and 
ferroalloys. 

James A. Carey, formerly Pitts¬ 
burgh resident man.'iger for the Hill 
& Grifllth Co., has entered business 
for himself and is handling a geii- 
cTal line of foundry facings, siipplie.s 
anil equipment, with offices in the 
ITiltou building, Pittsburgh. 

W. J. Jonc.s, work.s manager ol ilie 
J. I. Case Plow Works Co., Racine, 
Wis., has been elected a vice presi- 
<Icnt of the company in charge of 
production. Mr. jouc.s Ita.s been 
affiliated with the company only about 
one year. 

Frederick A. Pelt»)n. an assistant 
cashier of the Northamploii National 
bank, Northampton, Mass., lias re¬ 
signed to take effect Sept. 1. when 
he will become .'issistant treasurer of 
the Haydciiville Co., Haydciiville, 
Mass., maker oi bras.s and iron goods, 

Robert H. Irons, pre.siclciit of tln- 
C cntral Iron & Steel Co., and Ross 
A. Hicok, treasurer of the W. O 
Hicok Co., Harrisburg, Pa., have been 
named members of the representative 
council at the HariKsbiirg offices of 
the Pcniifvlvanm state employmem 4 
service. 

K, Wheeler ha.s recently re¬ 
signed as superintendent of the Elec¬ 
tric Steel Co., Chicago, to become 
general manager of the Lebanon 
Steel Foundry, Lebanon, Pa. Prior 
to the war Mr. Wheeler was with 
the Dominion Steel Foundry Co., 
Hamilton, Ont., Can., and from there 
went to the Zimmerman Steel Co., 
Bettet|^rf. Iowa, where he for some 
time served in the capacity as super¬ 
intendent. 

Plan National Engineer¬ 
ing Society 

The joint conference committee of the 
American Society of Civil Engineers, the 
American Institute of Mining and Metal¬ 
lurgical Engineers, the American Society 
of Mechanical Engineers, and the Amer¬ 
ican Institute of Electrical Engineenr 
has sent invitations to approximately ISO 
leading engineering societies m the 
United States, asking' thetr» to appoint 
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delegates to a meeting to be held next 
fall for the purpose of forming a na¬ 
tional engineering organization. The 
proposed organization will be known 
as the Federated American Engineering 
societies and will have a prospective 
membership of 225,000 in all lines of en¬ 
gineering. The executive body will be 
known .as the American Engineering 
council, representation in which will 
be granted to the component organiza¬ 
tion. While details have not been 
definitely decided, it is expected the 
council will be ready to succeed the 
existing engineering council, organized 
for war work in June, 1917, when the 
original council goes out of existence. 

Will Study Material Han¬ 
dling Methods 

'I'hc American Society of Mechan¬ 
ical Engineers, has formed a mate¬ 
rials handling section whose object is 
to "promote the art of the mechan¬ 
ical handling of all materials." 

The first meeting of this section 
was held at the Engineering Societies 
building, 29 West I'hirty-ninth street, 
New 'N’ork, Ang. l.b Robert M. 
Gates, managing engineer specializing 
in material handling equipment, Lake- 
wood F.ngincering Co., Cleveland, 
presided. In his addre.'^s Mr. Gates 
emphasized the fart that the section 
iTiiist be .1 bureau of information— 
complete in its scope, specific in its 
knowledge of tlic physical and eco¬ 
nomic conditions, and unbiased in its 
conclusions. 

Steel Treaters to Meet 

The animal convention of the Amer¬ 
ican Steel Treater's .association and 
the Steel Treating Research society 
will he held in Philadelphi.i, Sept. 14- 
18. Resides the long program of 
technical papers dealing with all 
phases of heat treatment a disiplay of 
hent treating equipment will be given 
by more than 125 exhibitors. The 
date of this convention will give the 
exhibitors ample time to ship their 
exhibits to Columbus, O., for the 
foundrymen's convention. .\®exten- 
sivc entertainment program is being 
arranged for the members, and guests 
in attendance. 

Welding Society Forms 
Pittsburgh Section 

The American Welding society or¬ 
ganized a Pittsburgh ^ section Thurs¬ 
day afternoon, Aug. 12. The officers 
elected were: Chairman, J. D. Con¬ 
way; first vice chairman, Dr. R. H. 
Brownlee; second vice chairman, H. 
H. Maxfield; temporary tccrelary, F. 


W. Tupper, and treasurer, F. O. Gard¬ 
ener. The members of the executive 
committee are: W. M. Finlayson, G. 
H. Danforth, J. A. Warfel, F. C. Sat- 
tcrley, A. M. Candy, H. D. Kelley, 
D. J. Ridding, C, H. Ncw’biiry, Carles 
Crates, K. S. Austin. J. H. Kush and 
B. P. McDaniel 

The first open meeting of the new 
section was held in the evening at the 
chamber of commerce auditorium. At 
this meeting a uumhev of short paper? 
werr presented. W. R. Hulbcrt. the 
Metal & Thermit Corp., New York, 
presented a paper describing the re¬ 
pair of the stern frame of the army 
transport. Northkk.v P.M'fjjc. b> rnean.-i 
of thermit. This paper was illustrated 
with moving pictures. Douglas F. 
Miner, Westinghouse Electric & 
Mfg, Co., East Pittsburgh, Pa., told 
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of recent developments in percussion 
welding. Gas cutting mcthod.s were 
d.c.scribed by • C. J. Nyquist, C. j. 
Nyquisl Co., Cleveland. 

J. H. Deppcier, president of the 
welding society, spoke of the general 
organization of the society and said 
that the Pittsburgh section was the 
third to be organized, sections having 
been formed in Philadelphia and ^ew 
York. Other sections will be eWab- 
lished in different parts of the country, 
Mr. Dejipler said. He called attention 
to the work of the American Bureau 
of Welding which is controlled by the 
American Welding society in con¬ 
junction with representatives from a 
large number of other technical so¬ 
cieties. This bureau is a research or¬ 
ganization which calls on the industry 
directly interested in any particular 
line of work which it undertakes; for 
financial assistance. The results of 


the research are then givei^ out fo*!* 
the benefit of those interested in weld¬ 
ing. This branch of work is compara¬ 
tively new and considerable develop¬ 
ment is anticipated in the future. So 
far little Mircess lias been made in 
cutting gray iron with a gas flame, 
but Mr. Nyipii.**! staled that bethought 
a practical method for doing this would 
soon be perfected. 


Charles J. Wiltshire Is 
Killed in Accident 

C harles J. Wiltshire for the pa.st 13 
Ncars superintemhiit of the iron found¬ 
ry department of the Schenectady 
\v<»rk6 (if the (leiieral Electric Co., 
Schenectady, \. was killed in his 
autoinohile nii July 19, when if was 
struck by an interiirban car. 

Mr. Wiltshire was born in Ealing, 
now a part of London, England. Aug. 
2, 1862, and came to the United States 
with lii.s parent.s when about 10 years 
old. The family located at Chicago. 
His first employment was that of an 
errand hoy for Marshall Field & Co., 
but later he was apprenticed as a iiiold- 
cr and subsequently secured training 
in the office routine of foundry opera¬ 
tions. He spent a short time in found¬ 
ries on the Pacific coast in 1892 and 
subsequently was employed at Provi¬ 
dence, R. T., and Chester, Pa., in 
.steel and hra.s.s as well as foundry work. 
For a while he was in charge of the 
brass foundry o{ the National Cash 
Register Co., Dayton, O. About 1894, 
lie returned to Chicago and was placed 
in charge of the iron foundry operated 
by the tiates Iron Works of that city. 
.\fter several years affiliation with the 
Ciates Iron Works, he served as fore¬ 
man of the iron foundry of the Pull¬ 
man Co., Pullman. HI., and of the 
.foundry of the Western Electric Co., 
Chicag(\ In 19t)7 he was appointed 
superintendent of the iron foundry of 
the General F.lcctric Co. and had charge 
of the iron and steel casting produc¬ 
tion. The po.sition he held at the time 
of his death. In his work with this 
company he was closely identified with 
the work of developing the electric 
steel casting process. 

Mr. Wiltshire wa.s a member of the 
American Foundrymen's association and 
was a member of the committee ort 
general specifications for gray iron 
castings to co-operate with the American 
Society for Testing Materials. 

John M. Glass, formerly with the 
Hill & Griffith Co. Cincinnati, l^s in¬ 
corporated a company known as the 
John M. Glass Co., Indianapolis, Ind. 
Associated with him is L. A. Daly,, 
also formerly connected with the Hill 
& Griffith Co. 
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Truck Wheels Stronger 
Than Necessary 

Radial-coniprcssion and side-thrust 
teats were made on a large number of 
motor-truck wheels, using the Emery 
hydraulic testing machine at the bureau 
of standard.s. This large machine has 
a capacity of 2,300.000 pounds. For the 
radial-compression tests the wheel was 
placed on a short axle supported on both 
sides of the wheel by bearing blocks^ 
Load was then applied through a block 
at the rirn. This block distributed the 
load over the full width of the rim 
and along an arc of 6 inches. The 
wheel was placed so that the load was 
applied to a section of the rim between 
spokes. ' 

In the side'thru.st test the load was 
applied to'the side of the rim of the 
wheel through a block 6 inches wide. 
The wheel was so place<l that the point 
of application of load was between 
spokes and approximately 9(1 degrees 
from the point at which the stress had 
been applied in the radial-compression 
test. In this test the wheels were load¬ 
ed to destruction. 

These laboratory le.sts w'cre not in¬ 
tended to supplant service tests, hut the 
bureau of standards concludes that much 
information can be obtained in the lab¬ 
oratory which could not be obtained 
by service tests within a reasonable 
length of time. Defects in design and 
material are soon made apparent in lab¬ 
oratory tests and changes can be made 
before wheels are manufactured in large 
quantities. 

The wheels teste«l were representative 
of those used on 3 and 5-ton trucks, 
and it is quite improbable that any of 
these wheels would over be stressed 
even to its proportional limit. 

The wheels tested arc all stronger 


and heavier than is necessary, and a sav¬ 
ing in material should be effected. 

A reduction in weight, is worthy of 
consideration, not only because of the 
material saved, but also because it 
would result in an increase in the life 
of tires and of roads. 

A description of the tests with curves 
showing all the information obtained 
from tests on each wheel are given in 
technological paper No. 150 of the bu¬ 
reau of standards. 

Light Fixtures Cleaned 
Automatically 

Dust in the foundry soon covers any 
lighting equipment and reduces its efli- 
ciency making frequent cleaning neces¬ 
sary to secure satisfactory re.su1ts. In 
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WIPING RLADFIS CLEAN THB LAMP AND THE 
REFLECTOR 


order to reduce ligliting maintainance 
charges the Associated Engineers Co., 
Chicago, has put on the market a device 
which cleans the lamp and shade each 
time the light is turned on or off. This 
device, as shown in the two accompany¬ 
ing illustrations consists of two wiping 
blades; one rotates against the interior 
of the reflector, and one against the lamp 
bulb. As the stem switch is pulled, 
llicse two blades come into action, sweep¬ 
ing the dirt off both lamp and reflector 
by a complete revolution. The blades 
never reverse. Such frequent cleaning 
does not allow dirt to cake on the re¬ 
flector, and the accumulation of a few 
hours is not siiflicient to annoy workmen 
in dropping down on the work below. 
The. tendency is rather for the finely 
divided dirt to float away. 

Surfacer Changed to Motor 
Drive 

The Oliver Machinery Co., Grand 
Rapids, Mich., has designed its sur¬ 
face planer for direct motor drive. 
It is driven by a standard 3600-revo- 
lutions-per,-minute motor coupled to 
the cutting cylinder. Thus belts are 
no longer needed. In order to secure 
the proper number of cuts per min¬ 
ute three high-.speed ciitlirig knives 
are supplied in the cutting head. 
Having the motor drive, it is not 
necessa^* to set the planer in any 
special place to line up with shafting. 
The surfacer is self contained and 
so considerable saving of room Is 
effected over the former belt-driven 
machine. 

Outlines Carbon Case 

Dealing with t^ie strage, use and 
handling of carlwn electrodes the Na¬ 
tional Carbon Co., New York, has 
recently completed a booklet intended 
for. those interested 1n electric fur- 
r.ace operation. In the preface, is a 
bistory of eKctric furnacel ftom the 
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time in ^878 when W. Siemens .de¬ 
signed ^an<}r,|biuttt n furnacci until the 
present ttnie. It explains also how 
tlie by-products calcium carbide, arti¬ 
ficial abijasivesi aluminum, ferroalloys 
and phosphorus have been made pos¬ 
sible by electric furnaces. According 
to th^ booklet the electrodes should 
have such characteristics as low elec¬ 
trical resistance, low heat and high 
conductivity. Care should be exor¬ 
cised in handling electrodes especially 
in unloading from cars as this often 
causes defects detrimental to efficient 
operation. 

Among the principles embodied in 
joining electrodes is the use of u 
“joint” compound to fill the space be¬ 
tween and insure continuous conlaet. 
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This compoimd j^hould be plastic and 
adhesive but of such consistency that 
it will not meh out when the electrodes 
become heated Details of connecting, 
taken up in the publication, include 
such principles as applying the com¬ 
pound, adilisting the connecting pin, 
picking up the electrodes, and screwing 
them together, Wlini nnwarranted 
oxidation occurs, under the furnace 
roof, it is known as spiiidiitig and to 
insure minimum electrode coiisiiniption 
this must be eliminated. The causes 
of this together with those incident to 
wasping and the most important fac¬ 
tors in securing miiiimuni oxidation of 
electrode are made clear in tlio booklet. 
Logs and records used in connection 
with furnace operation arc advocated 



by tht company manufacturing carbons. 

Tables of data for both round and 
sSquarc electrodes conclude the pub'* 
licatioii. , These contain infomialion 
as follows; siacs, areas, current carry-^ 
ing capacities formulas for deducting 
the data and a bibliography of books 
and articles incident to the subject 
of carbon electrodes. 

The McMyler interstate Co., of War- 
j-en, pioneer in the manufacture of 
casting.s, etc., in Warren, has been sold 
to interests connected with the Brier 
Hill Steel Co. Since Aug. 1 it is known 
as the Eastern Ohio Steel Co. Charles 
Lewis, sales iftianagcr of the Sykes Metal 
Lath Co., of Niles, is manager of the 
new company. 
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I What the Foundries Are Doing 
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I Activitiei^ of'the Iron Steel and Brass Shops 

P 


Till* Marengo Foundry k Marhlne On., Marengo, 
Jll., has npmed an addition to Its plant. 

A bulldliiR, 00 1 7i» fpi-t, will be eri‘cl<d by Uic 
llerniles Steel CasLlne Co.. Milwaukee. 

The National Brake k FHeetrlc C».. Mllwjuiktio, 
planii the erection of a foundry, 160 x 180 feet. 

Nrectlnn of a pattern storage buikllnK is being 
planned by the Watson-Stlllmari Oo.. Aldcne, N. J. 

The Howell Foundry. Howell, Mich., plans Uie 
crotilun of a plant. 

Rrectlon of a foundry building, 50 x 100 feet, la 
planned by tho Hamburg Foundry Co., Ilandmrg. Pa. 

Tbe Oaleaburg Foundry k Casting Co., Ualesburg. 
Mkh.. haa etianged ltd name to the Battle Cie«*k 
Jobbing Foundry Co. 

Plans have been prepared by Ibc A. Gorrlsim 
Foundry Co.. Ninth and Bingham streets, Piltaburgh, 
fur the erection of a plant addition, 200 x 240 ft-et. 

The Kokomo Malleable Iron Co, Kokomo. Ind.. 
haa increased Its capital stock from $350,000 to 
$500,000. 

The Silver Inn & Steel Co.. Greenville, 0., shortly 
will start work on tlie erection of a foundor, 100 i 
200 feet 

The United MMhtne k Mfg. Co., Akron, 0.. has 
bad plans prepared for tbs ereellon of a new 
foumlry, 100 x $00 feet. 

RraetloD of in iddttloa to Us foiindry. 110 x 118 
feet. Is being planned by the Excelsior Maebloe 4b 
fWol Cs.. TMt St LouU. ni. 

The Uke Erie Foundry Ca, 218 f%uco street, 
Buffalo, plaM the erscUon of a fouodnr, S7 x 82 
feet. 

Gapltallisd hi I2Q.OOO, tha Superior Cestdngi Co., 
Dayton. 0., his bsen bworponted by B. F. ShleMi. 
W. Ulcki, A. W. Newman, and otbem.. 

Tbs eapllil iM of tha Junes Lcffel Co., 
Springfield, 0., racently was Inereaiied tnm $750,000 
to $1,750,000, 

The eipithl Stsak oT thi Chaobenbiirf Sundry 
Go., Ctaambenbun. Pa., bis been Inereised from 
$3000 to $181,000. « . 

The ttpUH itsck Of the Werner G. Smhh Ce., 
ClMilaAd, raoMAIV was Inereised from $750,000 to 
$1,500,000. 

The aoiem Kbmxbr k Maefatas Osrp.. Beanoke, 
Va„ M laid to .tall ondar cooa t fl k iM d i i . FlMfi 2W 
tha tioeUnn of a tmkf and Moehlno «np, 

OipIMMHd IfOOO. the Ema^rOi BMi ie«|^, 


Iiir., BuUnn, recriitty wtui eharteicd by William S. 
Bciirilr, .52 Pnrter afreet, Molroiii*. Maix., ami oUicrs. 

Tiic plant of the Stelglcr k Kerr Btoie k Foundry 
Co.. 2301 FolKom street. Ban Fruiwisco, rennfly was 
damaged by fire. 

Work on the erection of a new plant for the 
Cooper Braes Works. Ogdrnsbmg, N. Y, Is rapidly 
'Doanng completbin. 

Tho Wheeling Axle Co.. Wlieellng. W. Va, which 
was roecntly oiganlzed, has vranged for the erection 
of a building to be uscfl as a foundry. 

Tbe A. E. Martin FoUhAy k Machine Co., 705 
Clark street. Milwaukee, plans ttic erection of an 
addition to its foundry. 30 x 145 feet. 

Hie Detroit Motor Castings Co.. Detroit, has 
placed an addition to Its pluit in openitfon. It 
lE 70 X 125 feet 

CapUalUcd at $75,000. tlie New Ilaien Foundry 
Co.. New Haven, Midi., i^ently yna Inoorporated 
!iy F. J. Mct^meken and others 

ISrecllon of an addition to Its foiindry. 30 z 100- 
feet, Is planned by the Buons Foundry Co., Marlins 
Ferry, 0. 

Toe Fox' Biver TVartor Co., Awleton, Wts., li 
erecting a pUitt addition. 40 x 75 feet, and later 
will erect a machine shop and gray Iron foundry. 

The Traction Steel CastlnfS Co„ Rust La Porte, 
Ind., which recently purchased a site for a plant, 
will suit work Bho.tly on the erection of tho 
slruetures. 

OpomiloDi lo Hs gray iron foundry will be started 
about W. 10 by tbe Newman Foundry. Kendall- 
vUla, Ind. It wUl tun out ll^t and medlm lob¬ 
bing work. W 

Tbe 'Cbirlei H. MUlso Foundry Co.; Chicago, has 

bought a IKO OD which It plan the eraetion of a 

foundry, 100 t 200 fbet. It la laid the compaj^’s 
present pbnt wlU be sold. 

CipttaUtid at $100,000 ths Palmyra Foundry 
Co., Palmyra. NF‘J.7 raoaaUy was ineoiporated by, 
a. C. a. Wolial, L P. mm and ^obo T. Ilerear, 
to rnamifhciun ton and ited casUnA ote. 

It li Rparted tho Waro Foundry Co., Ware, 

Kaas., if plmmtng to Increase Ito capital stock to 
$50,000, past of the increase to he used In dninc^lng 

UMta&Md at 150,000, tho Sward Foundry k 
liidilM Go., maifly was fneerpoiaied iHtb. h^- 
guarlsis Id Tm m istowm, 0., by h Adams,, 0. 


WiiifcellKilz, T. Donofrlo, W. T. Richards and J, 

PlaiiB have bicn cnnipleled by the Uidon Mfg. 
Co,, New Britain. Conn., for the erection of a 
liiiildtng, 49 z 51 feet. The company miaulio* 
lures gray Iron caBtings. etc. 

The Simple Gas Miglne Works. Menasha, Wls., has 
ti'iitntive pLuis for the erection of an addltton to 
Us founrlry and core room, to be 00 x 100 feel 
F. J. Olirrwelser is president and general managir. 

Tlie rapitiU stork of. the Roberts Brass Go., 178 
Lincoln avenue, Milwaukee, mandfactuiw of braS 
castings and small brass specIalUet. recently was 
Increased from $15,000 to $50,000. 

Krectioii of a new plant, 40 i 125 Ibei, la htlni 
planned by the Shreveport Bran Works, Shreseport. 

La. It li proposed to Install a large iaeunt of 
new equipment. It. J. Morion Is mamger. 

Tbe Princeton Foundry A Supply Ooi, PrMcetoo, 

W. Va., has been Incorporated with n capital stock 
of $50,000. Ity L. E. White. G. H. (^peck« and 
C. W. Hall. 

The Ontral Malleable Castings Co, FnnklM Park, .. 
III., has hongtit tbe plant of the Northwestern (Nesl 
Corp. and will equip and use It is a maUiabla f^ap 
ton foundry. Charles Droceskl Is presldHit. 

The Rochester CisUng Cmp., Socheitir, N, Tm 
lias been Incorporated to cairy on buNneas with mi 
active capital stock of $1,030,000, by CL F. Winy, 

A. N. Wright mid L. 0. Qrivai. 

Capiuilied at $100,000, the ML Holly Foni*y 
Oo.. recently was Inrorporated In Sblaware, by 
liSwlf R. Palmer, George G. Filiner, Bldley Ptrk, 
Fa., and Jdm F. Mall^, Wilmlngtou, DaL 

The Jorgenson Mfg. Go.. Waupaca, Wlf.. wfll 

build g brass foundry and Is having plani pre¬ 

pared for tho erectlflo of an addition to its bydro- 
(gteetfie power plant 

* The Detfolt Valve * Flttlito Cm and Um Detott - 
Brail Wofks, Detroit, wblrb wert reomtly maitol* 
win, hfi opacated under tbe name of tha Detroit 

Brasa k iMaablo Worki. 

Work hu' been itaitcd on tbo orecthn of > 
1-olfo. $5 X 800-foot maeUiN a {p ,i 100- 
toot foaodry oBd a 40 x lOO-fbot paUoffi Aop, 

for the Natiooal Woodworking UiddDO Oo., Dow, 

N. H. 

Tbi Ruud Mfif. Go.. Twoniy-ntob and gmaltoan 
itnoti, PlMibsch, is haslni ptaoi prapaced for Ibi^ 
ireetim of a plant addition to be iiicd ai an 




Mtcision finifidry «ih 1 michtaic vhoii. Ed- 

Wild Jlund li pntident of the oompany. 

nx! JifliMtoWn Millnble Iron Predueti To., 
Jameitowri, N. Y.. hu liad plMW drawn for Die 
cfKtUm of a foundry, 200 k 300 foet. 

The \Ailr)' Falii Poiindry A ftlaehbie no., Cum- 

befland, M. T., fiM been Ineoniorated with a eapiUl 
Itock of $150,000, by John K. Murphy, West 
Warwkk. R. I.; Fred A'. Tolilu, Kaiit Ptwldencr. 

R. ]., and Joaefih F, Mcfloirry. 

Tot' American Malleable Iron Corp., Lyncldturg, 

Va., whlcli waa recently incorporated in Delaware 
wllh a capital stock of $1,000,000, has acquired a 
fltf on whh'b li plana tlw immediate erection of a 
plant*. 

An aluminum and brasN foundry hai been eitab- 

tiahed at 2137 Blue Hlortif avciHic. Clileafcn, under 
the name of the Nallimal Aluminum A Brass 
Foundr), by Vlcloi H KitrkI aix} Frank T. Luka. 

Jolihliiit work In .fluiniinint. hriici and twonKc will Iw 

diMif, 

Tlie riaua Automatic (ins* (lick Ca , .Milwaukee, 

has announced that It shortly will cn*ct a brais 
foundry ^(o contain apliroxintately 1.5.000 miiuro 
feet 'Fhc rniiipaiiv I lntitn»«(e(l In all of the latciit 

labor KavliK;. tiinitiliiiir. nicllliic .'ind metal carryirif.' 
derleea now on the market 

Bids will lie taken by the Worthington iMiinp A 
Mnrliliiery ('kvp. for 4hc erection of ,i 4-hto'y pattern 
simp and cxU'iitioti to ttw (laUcrn (.lordKC vault, ot 

the roniptuiy'.t bronHi |il,int at i'Hd.ili\. NVia, wlncli 

Is known as the Power A jMIiiIiik Machinery Co iiinl 
the International Oiut R'ntsine Co. The biilldliiit will 
he CO X 180 feel. 

Capitalized at $00,000 the Hull Foundry A Maehlne 
Co , Inc., Jacksonville. TeX . t.s cmHluetiiiK a Ken- 
rml foundry and maclilnr simp haslness It possi 
hly will later on cUKSKe in .some inamiructilrlng In 
the new bulldinK, which imw Ik tieiusi erected. All 
maelilnciy needs li-i\e liei*n nmlracled for. Sam .1 
Mall Is president, li I. W'elr Is Mei-retaiy and t^e.l^- 
iirer and F, L. Ilabcrle Is ilee pnshlenl. 

(irKanlxod for the puniose of maklint in.illealilr 
eastiiHis, the Astiland Malleahle ('o., Ashhuid, o . 
expeetK to have a fofitulry built before Jan. 1 It Ls 
eapdalizotl at ll.'iO.OOO, and will he In the in.irkcl 
for all HortM of fmitulry erjuipnient. OCIceri. of tlif 
company are: Prehlilent. J. II Klresloiw: vice piesl- 

deni, SainiMd Miller; tre.ihiirer. F. M Arnfsironu. uml 
secretary, W. 1< UylMdt 

Two 10-lon (ranes, butll by the .Milwaukee Craiit' 

A Mfit (’ 0 .. Milwaukee, rereiitly were piirrliAsed by 
the Valley Iron Works Co, Appleton, WIs, wlileU 
has e«iuipped .i foundry nnd manufacturlnK bnlldliiR. 
to Im* devoted to the mnnufiicture of marlilnery for 
tiaper and pulp mills. Ibe foundry l.s 40 i 120 feet 
and tlie maniifactnrlnK liiiUdliiii. 42 x 140 feet V. 
A. Patersmi Is Kcnera] maimeer and W II. Rums 
Ja assistant manaiirr. 

To cudano In tlie mtunifivcinrc and maehliunit of 
Cray Iron eastlnes, the lyeeattir CastliiKS Co., Mamllloii. 
().. reeently was oreanized by Interests connected with 
the Hamilton Foundry A Machine C»., llamllinii, 
0 It is capitalized at $400,000 and it has a 
plant at Decatur. 111., widcli l.s fully equipped and 
now 111 op(>retlon. UFlcers of the company are: preoi- 
dent, (lordon H. llentsrtilcr; vlre president, li. A 
Bentidiler; secretary and treiiNurer, H. A. ItenlMchliT 
and general manager, D. McDaniel. 

The Pioneer Bmas Works, Indianapolis, is erect¬ 
ing a foundry biilldlUR. 150 x 200 feet. whMi will 
Include a molding room, fiimaee room, cocc room 
and grinding mom. The strurtiirc will be of brick 
and steel eonstnrtlon, From 33 to 50 additional 
nolders* benches, several large type roll-over iolA 
molding moehlnea and some additional squeeseni will 
be needed in the way of new equipment. J. II. 
Brlnkmeyer. Is president and llari W. Piel Ik 
secretary of the company. 

Constru^lon hat been completed of a plant foi 
the Bliea Bronze Casting Co.. 232 FUtb street. 
Brlflgeport, Conn., and work will start In Uie new 
bonding as soon as all neeesssr^ equipment hab 
been Installed. The company Is now In the market 
^ for a small con oven. 12 x 18 feet, w stOel or 
iron flssk tumbling bard, stwtie cuUer. three horse¬ 
power motor and grliyder, sod small tools and sup- 


THE FOUNDRY 

piles. J. F. flhea is one of Jibe officers of the com* 
pwiy. 

Contrwts have been let by the ColonUl Foundry 
(?o.. UulsrUle. 0., manulactuier if semisteel cast¬ 
ings. for the creetton of an sdditiM to its foundry. 

The building will be 60 x ICO feet, of struclunl 

steel construction, and will be equipped with' a 

15-ton eleetflc crone, a 72-liich eupola and an elec- 
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trie blower. When completed eaeUngt qp to 25 iom 
will be tuned out, Tbe AlHanee Btnictiw^ Steel Co. 
has the contraet to boUd the flrueture, ^whllo tbe 
AUlsnce Machine Co. will fumWi the wine and the 
J. 8. MeComlck Co., the cupola and blower. It 
is expected the structure will be ready fhr occupa¬ 
tion about Dee. 1. c. A. Jackson li general manager 
of the company. 


New Trade Publications 


MRI.T1N(] POTS. Hie Cutler-Hammer Mfg. Cn., 
Milwaukee, recently Issued ^ 2-imge leaflet. In wbldi 
mctnl melting pots, both portable and bench types, 
are described and lllustrateil. These pots arc said 
to be esiHTlally acrvlreable for melllng lead, tin, 
sohtpr. babbitt, etc., the claim being that the 
proper temperature Is at all times retained. Heat 
IS pgrtrolled by means of a rotary snap switch or 
an automatic control ib^vlrc, .so that the desired 
tempGrature con alway's bu had. Hie lUialrations 
show a bench-type pot moiiiilcd on ft hand truck 

and a portable pot, the latter being niofle In sires 

ranging from, 10 to iU pniiiiiLs. 

l*NKt'.\I.\TIC TOOLS The Independent Pneumallc 
Toni Co, Chicago, has publislied ,i 78-page lllus- 

trated catalog in which dt dcscrlbeK and Illustrates 
pneumatic looln oimI electric drllN wliieb It maiiii- 

fact vires. New additions to the ruinpany's line of 
products, which are descrihi-il In this catalog, Jii- 

elude, motor-driven air hoists, pneumutic Hand ram¬ 
mers. imiversAl vice tor pneumatle drills; hose coup- 

power screw dtber, hose liamp and Iiosh 

VVKLDl.Nt; AND ll'mND.- Hie Oxwchl Accly- 
Icne (’o. tiilmgit. hus Issued a scries «f bmall 

printed pamphlets rontainitig Information of value 
to users of welding and rutting apparaias. The 

matter contained in the pamplilcts was taken fi»m 

the company’s hialnictlon book and catalog, and 

among the aubjcris are: Dlrerlbins for operating 
lead burning ofiulpment, and directions for operating 
welding riiiilpinent iiiit) directions for opi'raling cut¬ 
ting equipment Kaeh pamphlet eniitaliis a de¬ 
tailed Hat of parts comprising the eqiilpmeiit treated 

KLA-Vtit'D KlTTI.VttH - Ibe Lynchburg Foundry Co., 
Lytirliburg, Va.. has issued Us l!i20 edition of Its 

east Foil flanged pipe and llttlngs catalog. In 
tliln iMiuklet the company has endeavored to com¬ 
pile as much data pertaining to flange piping ma¬ 

terial a» iMissllile Lengthy and confusing details 
have been left uut. It being luiderslood that such 
details will be fiirnlslwd upon retpiest. The flt- 
tlngs described and listed in the catalog are made 
li) conform to the. American standard us reeoni' 

mended by the American Society of .Mechanical Kii- 

gineeni. 

HOLK DHILLB.—Tlic Detroit Hexagon Drill Co.. 
Detroit, has published an 18-page booklet In whirh 
angular hole drilling by the use of hexagon drills 

Is described and Illustrated. According to the 
'lonklet it is possible to drill a fuiiiari; or hexagon 

bole Qh the use of a hexagon drill, with no more 

trouble than that experienced In the (trilling of 
round holes. The claim Ig made that to sink a 

lillnd hexagon or squors hole H Inrh across the 
flats and 2 Inches deep, without the use of a 

imxagon drlU would rrcpilre three hours work of a 

good mechanic, but that a similar* Job can bo done 
in about elx mlmitee, by i&lng a hexagon drill, 
and the work 'wllf not be' out more tiuui .005 of 

an Inch In any respect, 

BEyEL OEAR (iKNERATOR.-An tUuitnUd 4- 
iNige circular Is Iwlng circulated by the Bllgrim 

.Machine Works, l*hlladelphla, 1 q whl(2i two ilaas 
of brvel gear generators ore drsertbed and Ulusuated. 
The first ^ size will plane berel wheels up to fix 
inches In diameter with 1 pitch and 2V4 
Inches face from mitre wheels to bevel wheels of 


prniairtlun one to six. Tills machine occupies a floor 

bimce of 3 feet. lO-lnrlics X 2-fCct, 3-1iicheg, wbllo 
Its grosb weight Is 2700 pounds. Hie other size 

described, will plane Iwvel wheels up to 16 inches 
In diameter. 2 Inches pitch, ({ Inches face' from 

mitre wheels to bevel wheels of proportion one to 

foiv. This typi' of machine orcuples a floor space. 
C-feet l-lndi x 8-liirlies and Its groat weight 

is 0100 pounds. 

OPTICAL PVKOMETEit -IV Bliodc I,aiioratory Sup¬ 
ply Co. Now York, Is circulating a 4-pAgr loaflot In 
which an optical pynimctcr for Hit llll■;lsu^ement of 

blgli teiiipcraturoN ig doscrlbed and IHusliatod. The 

infltriiiiitiit ruiii-lKlu of a bniu.s tube, furnished wltti 

.1 small achromatic telescope, ho arranged that Hie 
objictlvc or llio lelcKcopc focuses the Image of tbe 
iieati'd iHMiy on a movable prbm placed Inside tbe 
tidu'. Tlie cyi-plece of the telescope then reveals 
Ihc niogii.flpd Image on the iirlsin. A sbietd Is pro 
\lded to prevent exterior light reaching the eye 
The iiriMii Is mode of specially prepared dark gliuM. 
whh'b K. so .uroiiged Hut It nits off the light emit 
led by .1 iiciitcd >MMly at different temperature.^. 
Aecnnling to I be leaflet the pyrometer ran V used 
wlieneve- tljo olijirt to he examined shows a db)llii"l 
cnlontlion foi ,uiy teinpoiatiire almvc 523 digrt'es 
Tent 

VKttTICAI, BOUlNO M1I,L.—A 4-page llUkdraled 
folder lia.«» Von published by the f.lsliolt Maclilne 

Co., Madison, WIs., in which a vertical Vring and 
turning mill Is described and Illustrated. Aconrdlng 
to tlic folder, the driving medianlsm Is ctKitalned 
within tlic hose of the maifliine and la driven 

by a 4-8tep rone pulley, which In connocilon with 

a 2-spced rountershaft provides for 16 changes of 
tabic speeds 'u geometrical progression. The stand¬ 
ard maeJilnc l.s equipped with a plain table. A 

foot brake rnables tlie operator to have perfect 
control of the table after the power Is Uirown off. 
TV turret head can be set at any angle within 30 
degrees from vertical, cither aide of the ceoter. 
BIglit gear driven feeds are oliialnable. and a mi¬ 
crometer Index dial, reading In thousandths of an 
Inch, facilitates the accurate setting of madilne 
tools, other details ore given. 

NEW OKFICFJ5.-^Rlckard A Slosn, Inc., New 
York, have Issued a booklet entitled "Trekking.” 
In wlUch the organization's new offices ore de¬ 
scribed Slid In addition, a number of examples of 
the cuiTn^4dvcrtlsIng which It has done for Ux 

clients are sliown. The booklet principally Is de¬ 

voted to describing the new offices, at 2.5 Spmee 
streot. which hove been laid out In such a way 

as to completely meet the needs of a hlgh-riasa. 
specialised advertising business. The office U 

flooded with right from windows extending around 

three sidM of tbs bulldVg. Nolsep^oT private offices 
■re provided for fho sxeeutlres and cretUvo staff. 
The airangement of tin gcnenl office la such as to 
enable an Individual to bo tutmlgwed wttiiout disturbing 
others In the room. The photogreiMe studio i.x 
complete. A line dnwtng, sliowiiig un of 

iJie various offices uid departmentg B gfven. os Is 

which the offices ore locttsd. m. shows tin 

easy acccsslblll^ from street nr limo, gubwiy oud 

railroad. A Hit of the oggsiilssilon'o advertliliif 
clfenu ore fllvai, of whom bare hesn eHento 
since the orgsnlatlon sterted bimbnis to 1018. 




All Ready for Columbus Convention 

Excellence of Program and Unprecedented Scope of ike Exhibition of Foundry 
Supplies and Equipment Promise Great Opportunity To Visiting 
Foundrymen—^All Activities at State Fair Grounds 


O URING the week of Oct. 4, Ohio will wel¬ 
come the members of the American 
Foundrymen's association for the fifth 
time. On four previous occasions, twice 
at Cleveland and twice at Cincinnati has the state 
been host to this society which represents the 
foundry industry of the country. The choice of 
the capital city at this time was particularly 
fortunate. Situated as it is in the geographical 
center Columbus serves tryly to represent the 
foundries of the entire state. Ohio at the comple¬ 
tion of the most recent count still maintains a high 
standing with the total numher of foundries witWn 
its borders. In 1918 there were 6444 foundries in 
the United States and Canada and of these 656 
or more than 10 per cent were within the borders 
of that state, which ranked second only to Pennsyl¬ 
vania with a total of 806 active castings establish¬ 
ments. 

A recently completed survey made by The 
Foundry indicates that there are a total of 689 
ioundries in Ohio, which again is second to 
Pennsylvania with its total of 888 shops. The im¬ 
portance of the state in this regard assures a record 
attendance at the convention from the foundries 
within the borders. Further, the location chosen is 


ideal to draw from the eastern and Mississippi 
valley regions wherein are situated most of the 
large foundry centers of the country. 

Last year, when the convention was held in 
Philadelphia, many felt that a record attendance 
had been established which would not again be 
excelled. This may be true, but the interest evi¬ 
denced throughout this country and abroad indi¬ 
cates that the Columbus gathering may equal if not 
surpass that held in the Quaker City, last vear. 

The state fair grounds at Columbus will serve to 
accommodate all of the activities of the convention. 
A group of seven buildings has been set aside, and^ 
work was started immediately upon the close of the* 
state fair. Sept. 4, to prepare for the foundrymen. 
The registration offices and lecture rooms for the 
technical sessions will be established in the first of 
the group of buildings. A covered walk, leading 
from the street car shed at the entrance to the 
grounds, terminates at the entrance to this building. 
From the opposite end, similarly covered walks 
.serve to connect the second, third and fourth, while 
beside these arc the filth, sixth and seventh build¬ 
ings, respectively. This close grouping of all 
Activities will serve to save a great deal of time 
to ^i.sitor$, which last year was expended in going 
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from ihc Ancctiiig» in dovvn-toivn 
the exhibition at the Phila- 
defphj^ Coitimercial Musoiima. 

The great number of foreign visitors 
who last year visited the convention, 
it is thought, will be exceeded by this 
year’s attendance from overseas. At 
a recent meeting of the Institution of 
British Foundryincn, held in Glasgow, 
Icecn interest was expressed in the 
approaching Columbus convention. At 
that time a desire .was exprc.sscd to 
arrange* an iiiterduingc of technical 
papers presented before the two so¬ 
cieties in an effort to broaden the 
practical knowledge of the industry. 

With more than 70 papers and coni- 
rnittee reports on the tentative pro¬ 
gram, the tecluiiral session .s oi tho 
twciity-fiffh animal meeting of the 
American Fonndrynicn’h association, 
Inc., promises to surpass those of 
previous years in interest and \ahic. 
In order that foiindryiiien can have 
an opportunity to hear more paper's 
than was possible under the plan 
of holding three sessions at the '-amc 
time, the prograin for the Columbus 
meeting has been arranged so lli.it 
only two meclings are held simiiC 
t.'ineonsly. Steel and nonferrons ses^ 
sions will be held at the t.amc hours 
Wednesday afu-rnoon and Thursday 
morning, but all other nieetiim*^, with 
the jiossihlc exception of lh.aL sched¬ 
uled for I'Tiday morning, will In* lield 
scp.aratoly. Under this plan, the nec¬ 
essity of dividing attention between 
two or three meetings is avoided. 

Bv'iftiWs ScssufH Shtftrtl 

Another important change has been 
made by which it is hoped more time 
can be given to the annual business 
r.icetiiig. In past years attempts have 
been made to sandwich tho transac¬ 
tion of business in between papers in 
technical sessions with the result that 
the meetings were prolonged to the 
point* where the patience of mem¬ 
bers was sorely tried. This year the 
business session will he held Thursday 
evening at 8 o'clock, in connection 
with a “get-together" smoker. The 
annual address of .the president and 
the reports of the board of directors 
and secretary-treasurer will be pre¬ 
sented at this meeting. The annual 
banquet will be held Wednesday eve¬ 
ning. 

On account of the luiusual intere.st 
evidenced in the subject of industrial 
relations at the Philadelphia conven¬ 
tion last year, two sessions devoted 
to the sqbject have been arranged for 
this year. Many phases of the broad 
topic of industrial relations^iip will be 
discussed, including Americanism, train- 
V'g foundry executives, employmeht, 
vocational training, and relations be¬ 
tween employers "and their employe.s. 


THE FOUND R-Y 

Another change introduced since Iasi 
year’s meeting involves the holding 
of joint sessions on the subject of 
nonferrous foundry practice ' with tlic 
Institute of Metals division of the 
American fnstitnte of Mining and 
Metallurgical Engineers. These join I 
meetings will be held Tuesday after- 
iioon and Wednesday morning and 

? Condensed Program - 

Monday, Oct. 4 

10.UU A. M. Iti>KiSti:itinii. niilldlii(,' Nu 1 . " 
Ohio Stan* F.tlr Colum 

hiis. 0 

1(1 .hO A M- OiwriiiiK of exlilljit'on. (Miio 

Slut.' Fair (froiinds. 

Tuesday, Oct. 5 

ii'iiO A. M. Exhibit nporw and ri'injilin oijcii ^ 
until JO.OO p ni 

n..'>0 A. .M. Cinv hun and KHici<d scs.si(»i). - 
li'clii.e hall of lluiIJim; No 1. 
Ohio Slate Fair gnmnd*:. 

'2 (Ml I* M.—Steel session, Uulldlnv'. No. 1 
2.0(1 M — Noiifeimiw sepilon seA>;Ioii held .. 

■Julnlly hy l.h« Amorlran Found' - 

rymen's iissoelatlon and the Tti- 
stitute of AleUila dli'LsIoii of Lhe ^ 
Amtrlr.an lii.<titutc of Mmins; and = 
Metallui^ie.il Engineers, Kititdlni; - 
No 1. 1, 

S:00 IV M Kxhlliit leinains open uiiiil inind - 
p. m 

J Wednesday, Oct. 6 

• on A. M. Exhibit open until .'i.OO p in 
h iO \ M --Steel grss'on, AmerirHii Fo»iiidr>- 1 
men's ;issocialloii, Htiihling No. 1. 
'I’:!!) A. M.—Nonfen oiM seel Ion MS.skm belli r 
jointly by the .\mei*ie.‘ui Koiiinl.y ^ 
men’s aasoebition and the In r- 
HtUiite of Metals division of th«._3 
Ainerleaii Institute of .Minlim and 
MiMalliiiKh*al Rnisitieera, Hiilldlnu 7; 

_i ^ 

1 *2 00 fV M.—Industrial lelntloas session, Amer- 

lean FoumJiynien's assoelalion, ~ 
^ BiiUdlnR No 1. : 

^ 7:00 r. M. - Annual haiuiuct. ^ 

-= Thursday, Oet. 7 ^ 

1 7:00 P.M.—Annual iNUiqiiet. 

^ O'jtO A. M.- Industrial relations session, Amer- ^ 

s lean Kuuiidrymen's assoelalion, ^ 

1 Biilldlne No. 1. J 

2 1:00 P. M -- Special entertainment. i 

I S:00 P. M.—Smoker at the Hotel Deshler. In i 
I rludlng biifilneaa aesslon. address j 

^ by the pref>Ment and reporta of | 

I the officers. | 

I Friday. Oct. 8 | 

1 ^ 0.00 A. M. Exhibit open until 5 00 p. m. | 

0:30 A. M.—Malleable sebslon, American Found' 
rymen’s asaocktlnn, Bulldlns 
^ No. 1. 

^ 9:30 A. M. ^ Cieileral leaslon. Amcriimn Found- 

I rymen’a aaaoclatlon. 


will be marked by papers presented 
by the members of both organizations. 

The metallurgical questions en¬ 
countered in gray-iron foundry prac¬ 
tice will be thoroughly discussed at 
the - initial technical meeting, which 
will be held Tuesday morning, Oct. 
5, at 10:30 a. m. Questions of sam¬ 
pling for analytical determinations, 
and of specifications covering gray 
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iron will be given attention at this 
session. Two exceedingly interesting 
papers on the details of producing 
machine tool castings have been pre- 
p.'ircd by Leroy Sherwin, Brown & 
Sharp Mfg. Co., Providence, R. I., 
and A. N. Kelley, Cincinnati. 

In the steel session to be held 
Wednesday mbrning, a great deal of 
attention will be given to the heat 
treatment of steel castings. Those 
vvlio contributed papers on this sub¬ 
ject include, E. F. Collins, General 
Electric Co., Schenectady, N. Y.; F. E. 
Brown, bureau of standards, Wash- 
in plon; h'red (irolts. Holt Mfg. Co.. 
Peoria, HI.; T. F. Baily, Electric 
b'nriMce Co., Alliance, O.; and C. H. 
Gale, Pre.ssvd Steel Car Co., Mc¬ 
Kees Kocks, Pa. 


Live Mnlhabic Session 


The technical session on I^riday 
piorning, dc\olccl to the subject of 
nialleahte iron, should prove of the 
greatest interest to all foundrymen, 
CAcn though they are not directly 
inlerostrd in this phase of the indiis- 
liv. At this time the Iriplev process 
(jf making iiialleahle iion will be 
iMe.sentcd in a paper by 11. A. 
.Schwarl/, National Malleinble Cast¬ 


ings Co., Indianapolis. 'I'liis will he 
the first coiuplcte and detailed de- 
.scription of this process which ha^l 
liceii olTcrod since the company first 
inauguraled this practice some three 
5 'car.s ago. Other vahrable papcr.s on 
the subject of making malleable iron, 
fuel and fuel coii.^urnplion .and lining 


materials for furnaces and ovens will 
be given at this same meeting. 

A great variety of inleresting .sub- 
jecls will be covered in the final tech¬ 
nical session which will be held Fri¬ 
day morning. At this time papers on 
welding will be given by A. S. Kinsey, 
Stevens Institute of Technology, Ho¬ 
boken, N. J., and A. M. Candy, 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. Another im¬ 
portant discussion at this session will 
deal with the question of testing mold¬ 
ing sand. As is known to most 
foiindrym||L there has been but little 
offered on this subject in the liter¬ 
ature of the industry, and the paper 
by S. W. Stratton, bureau of stand¬ 
ards, Washington, should do much 
to point the way in this important 
study. Other papers to be given at 
this time deal with the planning of 
equipment for foundries and the care 
of such equipment after it is in 
service. Some vahtaMe points on 
foundry design and construction arc 
contained in papers by James Drakes. 
Jr., Chicago, Frank D. Chase. Chi¬ 
cago, and Lieut. Col. H. C. Boyden, 
Portland Cement association. Chicago. 
]..ieut. R. F. Nourse of the United 
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Program of Technical Sessions at Golumbus 

American Foundrymcn's Association Group Meetings and Joint 
Sessions with the Institute of Metals Division, A. I. M. M, E, 


• Monday, Oct. 4 

10:00 A. M.—RegistriUon—buildinq No. 1, OMo SUU Fair oroundi. 

104)0 A. K!.—Opening of cxhib.tion. 

Tuesday, Oct 5 

1050 A. M.—Technical Session-^rey Iron and General. 

ZriCtUNJUM IN CAST lUON, by Rlcliurd MoldeiiKe, WaUtninK. N. J. 

STANDARDIZING G1L\Y IKON SAMPLI^ FOR ANALYTICAL DKTKR 
MINATION. tiy Kdourd J. Fouler, Facillr Foundry Co.. H«n It'nuicuco 

A NVIK. ON THK BL£<,*ri{lC FURNACE AND THE PROBLEM OF BUL- 
rilUk IN CAST IKON, by OconEe K. Elliott, Lunkcnbclnur Co. 
I'lhclni.uti. 

PRODUCTION OF MILLING MACHINE TABUS CASTINGS, by Leroy 
SlKiuln, Uiowti k tKifup Mfs. ('o., Providencec, R. 1. 

FOUNDRY METHODS AND EQUIPMENT FOR PRODUCING MACHINE 
TOOL CASTINGS, by A. N. Kelley. Cincinnati. 

ELECTRICAL APPARATUS IN A MODERN IKON FOUNDRY, by F. D. 
Faan, Wcetlnghouae Electric Mfg. Co., Eaat PlttabiFgh, Pa. 

REPORT OF CXIMMllTEE ON (rKNEUAL SPECIFICATIONS FOR GRAY 

• IRON CASTINGS TO COOPERATE WITH A S. T. M.. by lIMiartl 
Mbldeiikc, Clialraian, Watt'huiig, N. J. 

THE CONTROL OF METALLURGICAL OPERATIONS IN THE POINDRY. 
by U. L. ('.anipbrll, Iiidiislr7»l Works. Bay City, Midi. 

Tuesday, Oct. 5 

24X) P. M—Technical Session—Nonferrous Practice (Held jointly by 
Institute of Metals Division of A> I. M. M. E. and the American 
Fuundryinen's association). 

INVESTIGATION OK BRASS KOUNDIIV FLUXE.®!. by C. W. Hill, T. P. 
I'lioiiius and W. H. Vlex. 

LABORATORY JESTING OK SANDS. CORl'^t \ND COREBINDEUS, by 
K. L. VWill Hitil A. (inibli. 

THE RECLAM.VIION OF METAL FROM BRVSS FOUNDRY REFUSE, 
by !<'. L. Wolf and J E \1d(TM>ii. 

A NKW PROCESS FOR MAKING 15 PER CENT PHOSIHIOR Con’EK. 
|jy P. K Dcinmior. ^ 

ItE(Ti;.NT DEVELOPMENTS IN DIF CASTING, by CliurH Park. itwhUT 
IM(. Cutting Co., Brouklyji, N V. 

THE SOLtUlUTY OF IlVDKOGEN IN MOLIT.N COPPER AND COPPER 
AI.LUVS, by C. W. IIIU, T. P. Thomtis und G. P. laickcy. 

Tuesday, Oct. 5 

2:00 P. M.—Technical Session—Steel. 

OBTAINING M0U)1N(: MATEHtAlJS FOR THE STEEL FOUNDRY, by 
It. L Liiiiluti^. Canadi in Steel KiHindrlcx. Ltd, Montreal. 

DKSnuniLITV OF WORKING WITH PROSPEn'IVE CUSTOMERS IN 
THE DESIGN OF CAS'ITNl'S. by K. VY. Wheeler, Lcbaiimi Stev* 
FiHOvliy, Lebaimn, Pu. 

METHODS OF HEADING AND G\T1NG STEEL CASTINGS, by R. J 
Doty. SMer Steel CnsMni; Go., Milwaukee. 

GAllNtL POURING AND FEEDING SI'EEL CASTINGS, by R. B 
Faniuliar. Elcetrtc Steel Co. of Indiana. liKtlaimiKillfl. 

REPOItT OF COM.MmEE ON STEIX FOliNDRY STANDARDS, liy W 
A. Jonswn, elialninui, American Steel Foundries, Clitea({i> 

REPOltr OF COMMITTEE ON SPECIFICAl'iONS FOR Sl’KI*;!. CASTINtLS 
TO CO OPERATE WITH A. S T. M. by R. A. Bui], elialrinan, 
DiKjuehne Steel Koiiiidry ('o., Coraniiolls. Pa. 

A NOVEL CORE OVEN, by Sle|)bcii U. Pliel|)<», Jones k Lingtilln Steel 
Co.. PULsbiudi. 

Wednesday, Oct. 6 

950 A. M.—Technical Session—Nonferrous Practice (Held jointly by In¬ 
stitute of Metals Division of A. I. M. M. E. and the American 
Founorymen’s association). 

CASTING I.OHSRS IN THE AL1I.MINUM FOUNDRY, by Robert J. Ander¬ 
son. Bureau of Mines, Plltelfiireli. 

COKE AND BY-PRODUCTS AS FUEUi FOR MEI'ALS MEI.TING. by 
F. VV. Sprrr Jr. 

A NEW ELtX^TKIC FURNACE FOR MELTING BRASS, by C. H. Booth. 
Booth Electric Furnace Co., Chleagn. 

STATUS 4»F 'iTUS ELECTRIC FURNACE IN .NONFERROUS INDUSTRY, 
by K. F. i^ne, The Iron lire. New Y'^ork. 

PROBLEMS OF THE NONFERROUS FOUNDRY, by Rumell R. Clarke. 

Wednesday, Oct. 6 

950 A. M.—Tcehnical SeisloiH-StHl. 

ANNEAUNG STEEL WITH PULVERIZED COAL, by C. H. Gale, Pressed 
Steel Chr CO.. McAeeo Rocks. Pa. 

ACCURATE TREATUdm^P STEEL CASTINGS, by T. F. Bally, ths 
Electric Fiimare CO., Alliance, 0. 

HEAT TREATMENT OF STEEL, by F. E. Brown, V. 8. Bureau of 
Standards, Washbifton. 

ELECTRIC HEAT TREATING OF STSEI^ CASTINGS, by E. F. Collins. 
General Eleetrlo Co.. Sehenecta^, N. Y. 

HEAT TREATMENT OF STEEL^RACTOR CASTINGS, by Fred Grotts. 
ROtt MTg. €o.. Peoria, IlL 

ELECTRIC STEEL MAKING, by Jamee W. Galvin, Ohio Stool Foundry 
Ob., BprlfWfMd. 0. 

Wednesday, Oct 6 

^iNtWStKLUL'^'^^ BETWEEN EMPLOYER AND EM¬ 

PLOYS. W Myar BtoomMd. Didimrial Relatlana, Bofton, Man. 

TRAINING roUNDHY E9aBCUTlV&}, fay K. E. Kvmkr and Bruce 
W. Benedict, LobontorlM, Unlionlty of nilaolitrmMna, III. 

THE FOREMAN'S REUTIONIftlP TO THE WORKER, by Charles 
ProaMr. dhoMer, IMknroodye hiitHato. MboKMIMlIs. 

DEVELOPING FOREMAN, by M. C. Em. aeeiotwy. Fnreinan's 
DsMlonnent Coutm ObnmlUeo, Interagtloiiil ROniester Co., ChleasD* 

AMRBICANIXATION. by Frtd H. Rbidie. aeaiUio seeiotary. Y. H. 
C A., Now York. 


REPORT OF CDMMimE ON SAFETY. 8;VMTATION AND' FINK 
PUEVKNTION, by Beiijiunln D. Fuller, cbalrman/^NloM Fi^, N. Yr 

Thuroday, Oct 7 

950 A. M.—Industrial Rolatioin. 

THE RIGHT MAN ON THE RIGHT JOB. by Arthur. H. Young, manacer, 
Industrial lelottoiis. JnkDiatioiuil Jlat 1 r 0 |te^ Cm. Chicago. 

MODBIIN EMPLOkSHENT AND l*EIfiSO^Nf>Zr^ METHODS, by thidley E. 
Kennedy. ClUktt. INutbody k Co, 'Aoy, • N. Y. 

EMPLOliMENT PROBLEMS, liy Itulpli M. Wells, Bmplaynient MamooV ' 
assoelallwi, (I Beacon street, Boston. 

INDCSTRIAL RBUITUNS WORK AS AI^LIKD TO POUNOJtlEB, by 
Janes W. Brown, manager Industrial relations Apartment, Chain Belt 
Co., Milwaukee. , . * ' *. * 

VARIOUS PLANS OF INDUSTRIAL REIiATlONS; By Ray Vance, ntrvlfe 
director, brookmlre Rcononic Service. Ine., New York. ' . ^ 

FJIUCATION AND VOCATIONAL TRAINING FOR BMPLOYEfl, by. A. 

C. Hbimeks, educntlonal dirertor, Gooilyeitr. Tire 4 .RuhheP Og., 
Akron, 0. . .. 

MKPrtItT OF I'OMMITTFJC ON INDUSTRIAL EDUCATION AND TRAtN-. 
1NG OF APPlIKNTKTilS. by 11. Connelley, .rhairmui. eicporbnent 
of labor and liidutdiY’. Harrisburg, Pa. 

Thursday, Oct 7 

9:30 A. M.—General and Metallographic Session of the Institute of Metals 
Oivisicn of A I. M. M. E 

<l|ARn I.VIP.vrf 'JIWT AS APPLIED TO ALLLMJNUM Al^OYS, by 
K. H. Dix. 

UOIXOIDAL STATE IN METALS AND ALLOYS, by Jerome Alexander. 

TRANSITION PHENOMENA IN AMAIAIAMS, by A. W. Gray. 

l*fl\SlUAL TESTS UN SHEET NICKEfrSILVER, by W. B. lb-lee and 
1*. Davlilswi. 

Nir.vkX-CHROMIliM Al.mS. by l^eun 0 Hurt. 

I'OPl-EK ITiUSHEIt i'YLlMiKItS, by A. 1 KiyiiiUky. 

Thursday, Oct. 7 

8:00 P. M.—Businiss Meeting. 

ANNUAL ADDRESS OF TIIF PUk^slDKNT, by C. 8. Koch. Koit Pitt 
Steel Foundry ('u Mekeespori, Pu. 

REPORT OF JiOAliD OF DJUEnOJIS. by l\ K. Iloyl, secretaiy. 

RKI'ftRT OF SI'X'UET>\R\-Tlii;\KL'li'ER, by ('. E. Iloyt. 8ccre4aty. 

AMI.RICANIZA'IION. by Dr 11. M. Little, direclur, American ItisiUule of 
Safety, New York 

9:00 P M.—Smoker. 

Friday, Oct. 8 

950 A. .M.~TGChiiical Se&tion—Malleable Iron. 

TllL TRIPLEX PltOLKSS OF MAIllNG .MAL1.E.\BLE IKON, by 11. A. 
KrhuaiU. Nuliuiral .Malleable raNllnus Co, liKlianapolis. 

Mrn-:K on .malleable ikon, by lilnrlquc Touceda. Albaii)', N. Y. 

FRAnilUES AND MH'ROSlllUCllIlIKS OF AMERICAN MALLEABlj; 
<*AST IRON, by U. K Ikan, If. W. Higbriter and E. H. ILvonport, 
F^OKtvtii Mulleulde Jiori i'o , NHiigHturk, Conn. 

A NEW KEhEAian DEPARl'MENT FUR A LARGE MAIJJGABIJ] 
PLANT, by 11. A. Scljwurt/, National Malleable (Stings 0»., In* 
dlunupulis. 

FUKJ. AND COMBUSTION, by Max Klosky. Deere k Co. MoUne. 111. 

REKKACTOKY BRICK \ND MATERIALS, by Dr. M. L. Hartman, Car- 
biirunduni Co., Niagara Fulls. N. Y. 

KEPORT OF COMMITTEE ON SPECIFICATIONS FOR MALUABIJC 
IRON CASTINGS, by EriruiiA: Toueetla, chairman, Alhnny, N. Y. 

Friday, Oct 8 

9:30 A. M.—General Sciston. 

THE CAKE OF FOUNDRY EQUIPMENT, by David McUIn, MrLaln's 
System, Milwaukee. 

IMPORTANT (D.NSIDERATIONS IN THE DESIGN OF MODBBN 
frXHJNJWlEB, by J. 11. llopp, CharlM C. Kwwln Oo.. Chicago. 

CLEANING ROOM METHODS, by A. W. Orcig. Whttliig Fottndiy Equip- 
raent Co., CliieagD. 

ARC WELDING MACHINES FOR THE FOUNDRY, by A. M. Cbndy. 
WestlnalMiim Eleetrfe k Mfg. Co.. East Plttsburgb, Pa. 

THE FUSION WELDING OF IRON CASTINGS, by A. S. Kinsey. SteiCM 
InsttUiti of Technology. Hoboken, N. J. 

PROPER ILLUMINATION AS .\N AID TO FOUNDRY PRODUCTION, by 
James Brakes Jr., Chleago. 

THE EQUIPMENT OF TOE FOUNDRY-TODAY AND IN THE NEAR 
FUTURE, by A. R. Atwater, Osborn Mfg. Co., dweland. 

APPROVED METHODS OF TESTING MOLDING SAND, by 8. W. 
BtmtRsii Bureau of Standards. Washington. 

REPOlVOF COMrUTTEB ADVI80RYT0 THE U. B. BUIULW OF 
STAl^ARDS, by Rklmrd Mnldenke. WatHnmg, N. J. 

COST ACCOUNTING, by F. C. Everott. Miller, Fnuiklln. Bassett k Co., 
New York. 

REPORT OF COMMITTFJS ON FOUNDRY COSTS, by J. Roy fttner, 
Pitt4gtiirEh Valve, Foundry k Construelton Co., Ptttabu^. 

BRITISH AND CONTINUAL MOLDING MACHINES, by If. Cble EMm. 
Ponton PubtlShlnx Co.. London. Em. 

FOUNDRY^GIiSebING. by Fn? D. Ohise, Flank D. Chaia. Inc., 
ditrago. 

THE ONE BEST WAY TO DO WORK, by F. B. Gllbreth. Montclair. 

THE PDUNDRY OF THE U. S. 6. PROMETHEUS. REPAIR SHIP OF 
THE ATIiANtTC FLEET, by Lleuf. R. F. Noune, United Wt£co naw. 

REPORT OF COMMITTEE ON SPECIFICATIONS FOR FOUNDVr . 
SCUkP^ J. G. Garrard, ebalman, Northwestom MaBaablo Iron Co.. 

CONCRETE MOLDING HLOOUS, by Lleiat..Oi>l. H. C. Boydon, Portland 
CoBont AiMdaUon, IJMeago. 


A 
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States navy will describe an unusual 
fomdry which is in operation on a 
repair ^hip of the Atlantic fleet. 

A program of entertainment to in¬ 
clude an entire afternoon for diver¬ 
sion on Thursday to. be followed by 
a smoker in the evening is being 
provided by a Columbus committee 
working together wifli a committee 
appointed by Preaid^t Koch of the 
association. 

That the annual convention of the 
American Foundrymen*s association 
offers the best possible opportunity 
to present to prospective buyers the 
merit of their products, is evidenced 
by the growing interest from year to 
year in the exhibition on the part 
of both material and equipment firms 
which supply foundry needs. This 
year the seven buildings at the fair 
grounds offer the best possible con¬ 
ditions for display and demonstra- 


tHE FOUNDRY 

active industrial life, and then as set¬ 
tlers commenced to find their way 
into this fertile region, the need for 
implements of iron to reduce the 
wilderness and to develop the great 
agricultural promise of the country 
brought about the establishment of 
the first foundry and plow works. 
This was a plant built by Joseph 
Ridgeway and put into operation in 
11122. Ridgeway's foundry probably 
marks one of the earliest steps in the 
establishment of the great foundry 
industry of Ohio, which extends 
throughout the state and finds its 
greatest development in the vicinity 
of Cleveland and of Cincinnati. 

Another pioneer foundryman of Co¬ 
lumbus was John L. Gill who in 1826 
built one of the first car and car 
wheel plants in the country. Mr. 
Gill was prominently identified with 


A Co., manufacturers of iron corniest 
in 1878. > 

The third cstablishmeht, and 
one which is perhaps the largest 
industrial plant in Columbus' at the 
present time Is the Jeffrey Mfg. Co. 

The Jeffrey Mfg. Co., establisbc^l in 
1876, had its beginning in a small 
one-room workshop, where Joseph A. 
Jeffrey, who is now and has been 
the head of this organization since it 
was founded, started to build a novel 
apparatus for cutting coal. Two years 
later saw d company incorporated 
wHth Mr. Jeffrey at its head. The 
business grew steadily and in 1888 it 
established itself in its present loea- 
*tion. • 

It was natural that tlyi company 
should not long confine itself to one 
piece of mining machinery, and it 
soon became an engineering center 


tion purposes. This natural division 
of the show permits exhibits to be 
grouped according to their similar 
nature, and gives the visitor an oppor¬ 
tunity to spend a greater .amount of 
time with those in which he is most 
vitally interested. At the same time, 
the arrangement is such that it is 
possible to proceed from one building 
to the next almost without being con¬ 
scious that the displays are housed 
in separate structures. A greater 
number of firms have contracted for 
space this year than .it any time in 
the past, and the rapid strides evident 
in many lines since the war nvay be 
noted at this time. 

Unlike many of the cities which 
have entertained annual scwssions of 
the American Foundrymen’s associa¬ 
tion in the past, Columbus is not pre- 
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i Columbus Local Committees 


General Chairman 

a K. KlTfLE. 

The Ohio Mullrablo Iron Co. 

Finance Committee Plant Visitation Committee 


A. 11. THOMAS, ChHiniiaii. 

The Buckeye Steel Castings Co. 

J. r. .MII.U£R. Vice Chnlrman, 
The American RolUng Mill Co. 

Information Committee 

TIIOMaB CUKHN. Uwlrniiin, 

The Balston - Steel Cur Co. 
HARKY KKRNBR. Viee (halrmon, 
The Keener Sand It Clay Co. 

Entertainment Committee 

J. L. V. BONNET, Chalmiui. 

The Bonney-Fkiyd Co. 

6. P. BUSH. Vice Ghalrnan, 

The Buckeye Stoel (ktstlngi Co. 

J. WALraU JEKPKKV, 

The Jeffrey Mlg- Co. 
SAMl'BL SUMMEK, 

The Joe. Sehontbal Iron Co. 

J. B. BAU., 

The Central Foundry Equipment Co. 


C H. TIIUMPNON. Cbalrman. 

IHie ColumbiM Malleable Iran Co, 
i. B. PINNBY. Vice Chulroian, 

The Joe. Schonthal Iran Co. 

Walter p. bhkldon. 

Itie Joe, Schontbel Iron Co. 

Automobile Committee 

HAICUY KEENER, Chalnnan. 

The Keener Sand Jh Clay CO. 
NKLHON ROSE. Vico Chalnnui, 

The Jonea Sand Co. 

Golf Committee 

PAUL T. NORTON, Ctialrnin. 

The Ctuie Cratit 1 EnMneertoj 0l». 

J. WALTER JISFFREY. Vico Cbaitwit, 
The Jeffrey Mfg. Co 
\\AL\m B. PlOYD, 

The B<NUiey-Floyd (o. 


... mmmmummmm^^mmrnS 


eminently a foundry center. Judged 
on the basis of the number of shop.s 
or the tonnage of products, this city 
is not to be compared with some 
of those whose natural advantages 
have entitled them to be ranked as 
leaders in the industry which sup¬ 
ports and derives marked advantages 
from the Foundrymen's association. 
However, viewing the shops as 
units, and comparing |||ietn upon a 
.similar basis with those in other 
cities, the foundries of Columbus will 
bp found to be progressive, well man¬ 
aged and exceptionally efiiciert. 

Columbus dates back 10 1797 when 
a Kentucky surveyor laid off the 
village of Frankltnton, now west Co¬ 
lumbus. The capital city, as such 
did not come into being until 1812, 
when the legislature ,jn SMsfen 'at^ 
Zanesville* settled upon, thia^ aHe on 
the banka Of the S^to rivbr as. the 
logical gitograpbical location for the 
state govemment. Flour milts, fol¬ 
lowing ^ logical ^eoiifse . cl human 
neceash^ gave the first Indicatton .of 


the early development of the city. 
He brought the first coal from some 
of the newly opened regions in 
southern Ohio. When a branch was 
constructed, connecting the capital 
with the canal which extended the 
length of the state, the first boats 
over the lateral canal from Circlc- 
ville carried consignments to the Gill 
foundries. John L. Gill was the first 
to make coke in that section of the 
state, and the first to en^ge in a 
commission business in IrRi. This 
was at a time when Columbus was a 
city of only. about 2000 to 3000 
population. The Gill plant, like the 
Ridgeway foundry was sold, and both 
since have become extinct. 

Among the three oldest firms in 
Columbua which still are engaged, in 
buffufess. are the Kilbournc-Jacobs 
.^Co^ the l^iftnear ,Mfg. Co. and the 
Jeffrey lilfg. Co. The former was 
established Col. James Kilbourne 
soon after the Civil- war and the 
secontd was started as W. R. Kinnear 


for mechanical problems relative, to 
coal niining and the handling' of all 
kinds of materials. The Jeffrey plant 
today covers over 30 acres Of floor 
space, and is 'said to be the largest 
concern of its kind in tti'e World. 
Over 3000 people arc employed. 

In the manufacture of the .com¬ 
pany’s products no efforts and ex¬ 
pense are spared to secure*the highest 
standard of excellence. The highest 
grade of skilled mechanics are em¬ 
ployed and the plant is thoroughly 
equipped with the most modern 
labor-saving devices for economical 
production and distribution. In ad¬ 
dition to the manufacture of coal 
cutters, drills, pit car loaders, mine 
locomotives, tipple inacTiincry equip¬ 
ment, including car haqjs, screens, 
picking tables, loading booms and 
ventilating fans, the output of the 
Jeffrey Mfg. Co, now includes ele- 
*vating and conveying equipment % for 
the handling of materials in prac¬ 
tically every industry. Chains of all 



























Activity Will Attract Convention Visitors 




Some foundries of unusual interest will be« 
opened to visitors during the convention. 
The malleable shop of which an interior and 
yard view are shown is one of the best 
equipped in the stat^. Extensive welfare 
work is carried on by this company 






A number of exceptional found¬ 
ries in Columbus form depart¬ 
ments of large industrial estab¬ 
lishments. The one at the right 
supplies gray-iron castings for a 
mining machinery manufacturer 






! ii: 




The two steel foundries of Columbus 
are exceptional At the left is an exclusive 
railway castings shop, while above are 
fthown some examples of large steel cast¬ 
ings from a foundry making jobbing castings 
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types* for c<^vatiiig, conveying and C’oJumbus Malleable Castings Co. cipbraccs about 17 acres of ground, 
power transmission purposes, port- This foundry operates three 20-ton, The Buckeye Steel Castings ,Co, 

able truck and wagon loaders, crush- coal-iired air furnaces and anneals in originated with . the old Bucl&ye 
ers, pulverizers, shredders, portable nine ovens utilizing the same fuel. Malleable & Coupler Co. Its first 
liuicpulvers, and nnnierous other Its average output is 400 tons per president was Maj. W. J. Goodspeed, 
products for conserving human energy, month, and consists of agricultural who secured the services of S. P. 
lowering operating costs and increas- implement, automobile, car and medium Bush, the present president, as sjiper- 
itig cflicicncy and production are manu- weight joibbing castings. G. H. intendent When a federal law was 
factured. 'J'hompson, who is welt known passed requiring all couplers to be 

/J'he Jeffrey force of employes has throughout the malleable industry, is made of cast steel, a new plant was 
its own building and loan association, president, J. D. Price is vice presi- secured and the present business was 
nuitual aid society, also cO-operative Hgnt and G. A. Johnson is secretary established. This was about 1902. 

employes restaurant, bakery and store, and treasurer, of the company. The company was^^ne of the first 

where meals and goods, may be ob- ii • ci i r . * nwinufacture a patented steel 

tained at cost. The Jeffrey company tasting coupler and this continued to be 

operates a gray-iron foundry. Columbus has only two steel found- the principal product of the plant 

A subsidiary of the Jeffrey com- ries. These are the Bonncy-Floyd until 1906 or 1907 when the produc- 

paiiy, and an establishment which. Co. and the Buckeye Steel Castings tion of cast steel side frames and 

will hold iiiiirh of interest to the Co. The Bonney-Floyd company is bolsters for railway freight cars was 
foundrymeif attending the conven- a pp*-ticiilarly progressive institution, undertaken. The shop now is strictly 
tion, is the Ohio Malleable Iron Co. It has an average production of 12,000 a specialty foundry -making these 
This company is headed by J. A. tons per year, but under stress of castings for railway service. About 
Jeffrey, president. The other officers war demands it has produced as high 2000 men arc employed, 
arc J. Walter Jeffrey, vice president; as 1400 tons of high grade steel cast- The introduction of Hr. Bush into 

C. W. Miller, secretary and treasurer; ings in a single .month. Castings are the foundry business was rather unusual. 
G. K. Kittle, general manager, and made ranging-in weight from 1 pound He cam<i to the Buckeye plant from 
T. M. Kittle, assistant. The Ohio to 10 or 11 tons. A 15-ton basic the Chicago, Milwaukee & St. Paul 
Malleable plant is one of the best open-hearth furnace and three 3-ton railway, where he was superintendent 
equipped malleable shops in the state converters supply the metal at the of motive power at Milwaukee. Pre- 
from the standpoint of labor saving present time, and a new 3-lon Ludlum viously he had been with the Penn- 
appliaiiccs. From the clam-shell and electric furnace is being installed, sylvania railway and had served his 
magnet equipped cranes in the mate- This unit probably will be in opera- apprenticeship in the shops of that 
rial yards to the loading cranes in tion and open to inspection at the company in Columbus. Mr. Bush at 
I he shipping dc]>artmcnt, every con- time of the convention. Every cast- present is president and general man- 
ccivable advantage is taken in snbsti- ing made in the plant is annealed, ager of the company; R. S. Warner, 
tilting mechanical for human effort. Five annealing furnaces, which are is first vice president; J. C. Whitridge, 
Overhead charging cranes serve each rigged to. utilize either natural gas second vice president; and Arno Eber- 
^air furnace, of which six are operated or oil fuel, are in service, and full Icin, secretary and treasurer. A. H. 
simultaneously. Steam and electric pyronictric control is exercised. Thomas is superintendent of the 

charging machines handle the anneal- The company manufactures general foundry. 

iirg pots into and out of the ovens, miscellaneous steel castings and its Columbus is a large center for 
Sand cutters, and monorails aid in versatility is shown by a list of it.s gray-iron jobbing castings. One of 

preparing and handling the sand for products which includes castings for the oldest firms engaged in this line 
daily use. As stated, the company cranes, tractors, railway cars and of business \t that of Henry Louden- 
operates six air furn.nccs every day. locomotives, coal mining machinery, slagcr which was established about 
Each of these has a maximum capac- hydraulic presses, motors, pumps, 45 years ago. Henry Loudenslager, 
ity of 40 tons, and a monthly output crushing machinery, ship operating who died some years ago, originally 

of over 2000 tons is attained. When machinery, turbines, steam shovel and was with the Gill car wheel foundry 
operating at full schedule, this shop excavating equipment. During the mentioned earlier in this article. At 
employs about 1000 men, including war, in addition to supplying the de- the age of 21, he became foreman 
250 skilled molders. The company niands of its regular customers, this lor the Columbus Machine Co., and 
makes castings which average about .company produced all steel castings left this position to enter the foundry 
1 pound in weight. Over 40 per cent eiilering into the construction of the business for himself. At present his 
of the production goes to the Jeffrey so-called Pershing locomotives, castings two sons operate the shop, which 
Mfg. Co., while the remainder is for powder works, ship castings produces from 15 to 18 tons per day 

taken by aulornohile and car manu- which met the Lloyds and American of castings Weighing up to 6 tons, 

faclurcrs. bureau ^ecifications, and special steel including general jobbing and mu- 

As in the case of the Jeffrey plant, billets forging into shells. Over nicipal castings. Henry Loiiden- 

co-operative stores are maintained two-thirds of the output of the plant slager, Jr., is manager and he is 
where employes in.iy buy groceries at present is taken by firms located assisted by his brother, Walter J. 
and general sundries at cost. A com- outside of Columbus. Loudenslager. „ 

pany re.staurant across the street from The Ronney-Floyd Co. was organ- The Ebinger Sanitary Mfg. Co., 
the plant provides lunches for the ized in 1^06 by J. L. V. Bonney and employing about 100 men, makes bath 
' men. During the recent housing W. B. Floyd. The plant started oper- lubs and fixtures, fountains and gen- 
shortage. the company purchased 26 ations in 1907, coincident with the €>**1 plumbing castings in gray iron, 
acres of l^nd and assisted its cm- panic of that year, with a maximum The two stove shops of the city are 

ployes in financing homes. capacity of 200 tons per month. That C Emrich and A. T, Nye 8c Son Co. 

Another leading malleable’ foundry it has successfully survived and pros- The former employs about 100 men 
of the city is the Columbus Malleable pered is shown by its present large and manufactures' stoves ^otoiplete. 
Irolt Co. which was established in output and the fact that it has grown The U. *S. Cast I§on Pipe % Pd^jUdry 
1911, through a reorganization of the and expanded until Its property now (Concluded on page 73Z) ' 
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Who and What to See at the Big Show 

Total Floor Space Occupie<l« Variety Product and Equipment Skown and 
Numker of Manufacturera Pardcipatinff Will Exceed All 
* Previous Events of Tkis Ckaracter 


ABSASni: INDUSTRY, aeretond.-Itils bootb 
wiU ba Stud up M ft leit room and vlsUon »«y 
cottfahr Um bootb their boftdqmrtftri uhlle In at- 
tenduM at tba eomoHi and eildbltion. A largo 
attortment of teehnl^^bMks vlll bo on dIaplaF. 
Kopreoented by John A. PonUm. A. 0. Backort, J. D. 
PeaM, C. J. Stark, F. V. Colo, D. M. Any. H. E. 
Dliler, Pat Dwyor, Charleo Vlckera, E. L. Shaiwr, 
A. L Klmgeman, L C. Pelutt, S. H. Jtfprr. J. F. 
Abrens and G. B. HowarUi. 

ACHE80N GRAPHITE CO., Niagara FftUa. N. Y. 
—Thli exhibit will oonolat of electric fiunace 
electrodoB: mldlng electrodes: graphite moldo In 
iriilch eastings can be poured and foundry foclngr 
represented by Arheson Smith, II. P. Martin. L. C. 
Judson and Atvood B. Oilman. 

AIR REDUCTION BALES CO., New York.— 
Demonstrations will bo made of welding and cutting 
torcbos and a compleU display of apparatus; oiy 
gen and acetylene cylinders will be maintained: 
represented by A. B. Klimey, A. R. Ludlow. L A. 
Sholes, G. H. Croftou, H. H. Melville and A. D. 

Frost. 

AJAX METAL CO.. PlilladelphUi.—In addition to 
the customary line of ingots and castings wlU also 
exhibit a 80 kllowfttt electric furnace; represented 
by Q. H. Clamer, W. J. Coane. Frank M. Willson. 
Louis E. Purnell. John G. MlUer, James K. Wyatt, 

Donald n. Falrtleld. 

AKRON CULTIVATOU A MANUFACTURING CO., 
Akron, 0.—WlU ahow one and two wheel tubular 
barrows; patent charging barrows; contractors har¬ 
rows and concrete carts; represented by 11. W. 

Melvin, R. R. Bocmer, C. E. Holcomb, and G. M. 

Wlnwnod Jr. 

AMERICAN BORON PRODUCTS CO., Reading, Pa. 
-This exhibit will consist of simpie easel of 
alloys together with castings treated with these 
alloys; represented by J. Fred Bmlth. John Ramer 
and C. F. Molley. 

AMERICAN FOUNDRY EQUIPMENT CO.. New 
York.-Thte company plans to show sand cutting 
machine, sandblart room, aandblast barrel, clo^ 
•enen diwl arrester, annealing oven drarging irucs. 
^ -Utag -dito.. 

ompnaid; hr V«i« B- HUiWi, 

A. bST Hrtlw n. IW«r, J. 1 M Bhh 
M Kelly Charles G. Bmlth, Jerome E- Sweet, C. 

I SSibTB. i. »"*««. «• »• 

David Uian, B. B. Buch. 

Mbit and demomtiata ft core blnto wb^ 
factured as a by-product; reprewnted by George B. 
Hill, William B. Marlin, Robert C. Henns and 
A. Green. ^ 

ahbbicah u mum bsoine co.. 


AMERICAN WOODWORKING MACHINERY CO., 
RochMtor, N Y.—Woodworking maehineiy for the 
patteitt shop wlU be Shown at tha booth of thl* 
company; npmsnted by Ueo. Ely, R. T. Mufton, 
and A. H. Jones. 

ARCADE MFG. CO.. Freeport, HI.—The exhibit 
of this company will comprise eight dllfereot types 
of molding marines and also an Installation show- 
li« tin application of a patented pouring device: 
represented by E. IL Morgan, Ctiarles Mwgen. L. 

L. Munn, Henry Tsebering. Augurt Chrliten. G. D. 
Wolflry. R. E. Turnbull, and Mentor Wheat. 

ASBURY GRAPHITE WORKS, Albury. N. J.— 
Are planning to have several land molds In their 
booth to demonstrate to practical fomdrymen the 
difference in foundry facings. This featmo baa 
never been shown bebwe and will bo of particular 
Interest to a great number of vlsitore. a coUcctlon 
of graphite ore also will be shown: represented by 

H. M. Riddle Jr. and others. 

ABHLAND BRASS FOUNDRY, Ashland. O.-Expwt 
to liave a display of aluminum match plate paplieifl 
eriiflpment: represented by Waldo Kauffman. 

ATKINS, E. C.. A CO., Indianapolis.—Tlie exhibit 
ol this eompiny will Include a metal band sawing 
miehlne, a new and Improved type of hack saw ma- 
iblDe, together with vartooi other styles and types 
of standard aawa awl bladw for all pusposw; repre- 
sonled by T. A. Carroll. T. II Biullcott, Edward 
Norvel, B. D. Thompson, A. MerU and Samuel P. 

Moore. 

AUSTIN CO., Cleveland.—WlU exhibit models, 
drawings, photographs, and literature on standard 
buUdinp, more espocIaUy of the foundry type. 
Information regarding foundry and steel plant smlce 
will be available. The models of buildings will be 
larger than those shown at previous conventions, 
and will be of sufficient alfts so that many of the 

minor details can eaaUy be shown, thus affording 
minute Inspection Into methods and vartoui types 
of conslniction; represented by 0. D. Conwif. G. 
A. Bryant, A. L. Chubb. C. F. Chard, and R. A. 

^AUTOMATIC TRANSPORTATION €0.. Buffalo.-- 

ScKnl type! or 

tneun wUl b* ibawn tar iW» «««»». ^ " 

t\a> alilbtt «M» lub-MMBblT nittai MwUw 
direct cwwit ctaigta* «|taP"«t: to 

RUssel J. MulhoUand, George F. Simona, Clarenco 
K. (taden, ThOBM F. Ibmiliu., wd 0. H. OmdielL 
BACHABACH MDOTTWAli INBIBUlIBNt W.. 

FttUlMdtt. Pi-—A duBUrttUcn 

lor Boamlnd tt» «lr W“t to biiidnr eupolii wUl 
bt thnro; itoi neoedtaf noton ««d b, "*• “ 
th, imw foundrtBi lor UMn* contlnuoo, dart 
ncoiA ol Uio If Wi*: twmnM b, L. J. 

^*1AKBB BBOB., Wodo, 0.—Bitind to eihlblt i 
btoO dto, bortog Ud drtUtag »i*b» ^ 1 JJJ2 
g-iptodh drtB;. rmniciitod^ Wottoeo 

sniott, Hoibort nggto. OW BiUo»* 


'i 



n, COMW *1 B 
IHd M fln . 

MU BBhiltdita*.. -*» , 

Mri*. iHM, itt! mwirtU br «. ft »«*. »• 
A. mmw mad Ho 3. UvaD* 

AMIHCAlf MOLIHNCk VACHtNE 00.. Ton 
HMto, * toll** 

Ml Itunw. W 

ZSmu «n to dkghfto: mnmm to V. ft 
nmm. a P»»». toOPN* 


BEAUDRY ft CO.. Boston.-^ iklM 

driven working model of a power hamiNr FtQ bft 
employed to denonatiftto tbe seope and eapadtr af 
this fora of equipment; represented by A. PatiOBi. 

BRKKBIITRE MFG. CO., Chtreland.—Bsildw auta* 
matte molding machlnm. air 
combination Jolt an 
tioDi will be gh-en of vlbmiori. alectote land rMdIai. 'iA 

flasks, etc.; repreaented by W. D. Fraser, 0* L | 

Cannon, J. A. Scott. J. X Burko. J 

BKSLY, ClfAS. H., CO.. Chicago. , 

BETHLEHEM Sim CO., Bethlebcm, Pi.—Ex* j 

perl to feature pig Iron for special •foundry punmasa j 

as prorluced at the 8|Mirow*s Point plant: npresaiitad | 

by Robert MacDonald and several other repmentailvea 
who also will be there in oonUretloD with varhwi '] 

general products produced by tlie company. j 

REYEIt MACHINE COa Jmkson, Midi.—WlU 
Mbit a lotary sand riddle of new design; represented J 
by K. W. Beyer. . 

niRKENRTElN. S., ft RONS, ChleagO.--iAt this 
booth a full Hoe of nonferroui metals wUl bo J 

shown inrUidlng li«ot brass, ingot copper, lligoi 
lironze, pig tin, pig lead, aluminum, iMdar, man¬ 
ganese bronxr, babbitt, phosphor tin, and iftosphaf . 
copper. A display of castings made from theia ’ 

metals will also bo shown; reprosented by Hhiiy 
Blrkrnstein, Oorge Blrkensteln, Chariai B. Raphasl, ^ ^ 
Matt Rdiero. Herman Golditlne, Rll Brown. Lavll ' ^ 
(‘avlale. Sidney Pflaum. A. J. Smith. ^ 

BLACK & DECKER MFG. CO.. The. Baltlmere. 

BLACK DIAMOND SAW ft MACIUNE WORKS. 
Nalirk, Mass.-Will exhibit a band saw fUliig and 
setting marblne, moior driven; a dreular saw 
machine, moior driven: a disc sander, motor drtien: 


and W. 


BAwan-oiAbBSS co.. cubh*. 

SAKnetT » BNOW. ft 0., CO.. OnitoiU. 
BASTIAN Buwmw co., «»cigo. 

0 ,™ A. ft, * «». CHtag0.-A iwrtrtag 
tHMtf oUl to to wn, it Ito bMUl <t 

„ ,Si,TZJ!l!lito^ft»««- 

WHtar ft toOT- 

piUWBg « UMO CrnCAl co., Bwtaitir, ft T. 
-n to till Wmttoo U ttoi trnmm to itoWt » 
gHtototo ton ft toftitoiiioto* itmurn. ttotto, m 
MUnito Ibt totaiBtobtog ofttotoi nA lAto 
turn ft too. ftftl toito, ft*. A egaotou Un ft 
fqr jiiiB pwpoia wUl ba adilbttod In amp 

ttMr. 


a spindle sander. motor driven: a 
outfll; ball-bearing liand law guides; roweianted by 
W. B. Ambler. Edward Gordon, and W. R 
man. 

BLAW-KNOX CO.. PltUburf[h.~lntend to OsMblt 
one of Uiclr staiidanl foundry damsfaen budmta. 
water cooled furnace appUanees, and wiU IneUde 
by moans of photographs or otherwise, display of 
iJieir entire line of produete. eirluding thoio which 
would bo of no special Intereat to the fOuofty 
traile; reprosented by J. H. Flynn and 'D* C. 
Grove. 

BLYSTONE MFG. CO.. Cambridge Bprinp, Px—Ibis 
company will show a regular sand arbser aqdpped 
with screen, motor and power dtsebaigs: repreawtad 
by D. C. Smith, T. A. Graham and Ltilher a 
Conroe. 

BOOTH ELECTRIC FURNACE 00.. ChteagO.— 
Thtfo will bo on display a standard 1000-pound 
routing electric fiinwoe eipeelilly designed for 
meliluc nonferrous meUIs. This furnace will bt' 
equipped with sutomatle electrode controi and motor 
will be coimocted eo that fumace can be plaead 
In rotation and all deutls ovlaliHd to vliltora, 
riwtogiipbi and other Interesting data Showbe u 
electric conducting hearth fWnace whleh la belii| 
used in meliing eterl, lr« and other ferrous melals, 
wIU bo shown and also dbUngs and other prodaeti 
of the electric Mrnace: represented by C. H. Booth, 
D. E. Carpenter, H. A. Bdtalre Jr., €. J, QcEi- 
linger, and Arthur Cribba. 

BRASS WORLD PUBUSHIMG CO., New Turk. 

BRITISH ALUMOfUM CO., LTD,, London.—WIH Ibow 
itandtfd lagote. both pvt nd ttl ngniir aOofi 
of the various Xhapss svfilM to the trids. ^ 
of alumlmmi diect, dUfsrsnt gages and 
and a lefseklra fftm manf buoM oi- 
Holdings and aocUono. Ihay wfll ilao bifa 
u iDtemtlng 11 m af samiplet. diowliig Iho ftaux- 
Ko. eryollto and othir nw materlalf. tnterfnf Into 
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Where to Find Exhibitors at the Columbus Show 


Building 

No. Exhibitor 


3 Ahr>i*irf InAiistiff . 

rt Adittfion (Jniriijlli* Co. 

0 Air IlfdiM’lioii Sail'd Cii. 

2 Ajnx .Mi-t.i| Ci». 

3 Akron (’iilllvolor A Mf»{ Vo . 

1 American Moron PrurliirlH f'o.. 

7 Anicrlrup FiHuiihy K(iul|)mi'iit .. 

2 Aniericaji Honiiny Cu. 

1 AmericHn li»Kf.une Kiri* Kdriiii' I'd. 

7 AiiicrK’iin McIiIIiik Miu'liinr Co. 

•I Aim-rlciU) t^O'i.lnorkbiK Mmliiivry (\». 

7 Airade Muiiuf irtui Inx Co. 

2 Aniiury Cnphltp Mills. 

2 Adhland Brass Koimdry. 

r> AlUnh, K. C.. f'o. 

1 AiAtlii Co., The. 

2 Aiilomatic Tiansiiorutfon Co. 


1 Batlianph Imlusirhil Itislriimput Co. PlitMbiiri!»i 

0 Hiker Brofliers . 

IIJM-rclt-CniH'iii. Co.. 

a Ruillctt A SIIOII. c 0. Co.. 

(J Ifli-HsinK Co. .. 

.*1 Rauir A Son. A. K.. 

2 Bmiim-Ii a l.omh fiptlcal Co.liociicster. N *Y. 


.f'lf •^elaull 

Nlaum KallH. N. Y 

.New York 

.PhUadi'lphlu 

.Akion, 0, 

.UeadlnR, Pa. 

.f .New Voik 

.Indianapolis 

.Piltdhfiii;h 

... .Terre llaufle. tiul. 

.Ucohester, X. V 

.Freeporr. III. 

.\shiiry. N. J. 

.Ashland, 0. 

.Indianapolis 

.Cleveland 

.Buffalo 


Building 

No. Exhibitor 


Ueaifdry A fo.BootoR 

Berkshire Manufacti lug Co..•.Ocveland 

Bi'sly, (2iax. H.. Co.Clilrago 

Bethlehem Steel Co.Kethlehefli, Pa. 

Beyer Machine Co,..Jackson. Midi. 

UiikerMielii. ft Sons. Inc.CblcMo 

Black ft Decker Mfg Co. Tlie. f .Baltimore 

Black Diamond Saw ft Maciihie Co.Vit . .Natick, M i wf 

niw-Knox Co ..TSS ... .PittaburRh 

BlyMone Mfic. Co. .CoinlirlXe Hiirlncs. Pa. 

Boolli Mertnc burnace Co.Cnleaiic 

Bmss Morld PuMlsIilng Co. York 

British Alimtlnum Co., Ltd., The. York 

Blown liwbumeni Co..Plillailelphla 

Buckeye PiodiAlh Co.anclnruill 


(i <;am|itH.|l.HMisli W Co.ItarrlMO. 0 

c (arhonindum Lo., The. N.iai.i Falls, N. Y 

fi Cawttrd-(f.iskil| Furniici' (mii. riiiejuio 

7 (^ampion Foioidiy ft .MaHiliie Co.'.Chicago 


ihase, Inc., Fiank 1). 


?» (tiesapeake Iron Woi ks..Bdtfa^e 

I chhwKo niicihie Co. . 

t ... York 

1 (loik Motif to. Ihtis. J.tllulbrook. low. 
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I Where to Find Exhibitors at the Columbus Show 


Hark TVuetractor Ci».Buchanan, Mich. 

Cievriuiul Fhw Co...llevcliml 

Clpvrlond rneuniaU« Toni Cc.Clcvclafid 

Clipper Belt Uccr Co.CriUHl Mds. Mich 

Coalc Lumlier <\>, Thomas K.Plithilvlphia 

Coinbhied Bi^iply k Kiiiilpment lo.BulTalo 

Oioper Aluiur.u'tui1rig Co.York. Pu. 

Com PiodudAUefliiftig Co.New York 

'Curtlf Pne^Hc Madiinery (ki.fit. Louis 

‘Daily Ir^frraUe and MeUil Market Itaport .Clciolaiul 

Dwreifioit nRachtne k FoiukIif Co .Uavvnimil, Iowa 

Oavio BoumoinlUe Co.Jeiscy City. N. J. 

Dayton Pneumatic Tool Oi.DayLun, 0. 

Detroit Klcctnc Fiirnai» Co.Detroit 

Detroit Soluble Oil Co.Dotroit 

Dhuimiid aaiup k Flask Co.Uh-hmond, Ind. 

Diamond Oil Co.Pliiladelplila 

Dliiiis Magnetic Separator Co.Milwaiikco 

Henry Dlsaton k Sons, Inc.lltiladelphm 

Divine Krw. Co.Cllm. N. Y. 

Dixon IViicible Co.. Joseph.(Yilcago 

Stanley imggett, Inc.New Yuik 

Elfi'lrlc Furnace Co.. Tlic.Suloiii, 0 

Electric Welding Machine Co.Detroit 

Federal Foundry Supply Co.Cleveland 

Federal Malleable Co.West .\lli8, WU. 

Ferguson Co., il. K.Cleveland 

Flrefoam fiemco & Supply Co.Cltvetind 

Koelgn Crucibles Corp., Ltd.New York 

Fovkiuiv, Tub .Cleveland 

Foundry Etiiilpnierit Co , Tlic.Cleveland 

Gardner Machine Co.Beloit. Wls 

(kist MaiiurarXuring Co.YUanllc City. N. J 

General Electric Co.Schenectady, N. T. 

Gordon, Inc.. Kolieri.Cblrago 

Great Western Mfg. Co .Leavenworth, Kana. 

Great Western Smelting 4k Refining Co.(liltMgo 

Grlmca Molding Machine oCu.Detroit 

GUkney Ball llea'-lng Co.Jamesiown, N. Y 

llirdlngo Co. New Y'ork 

Clement A. Hardy Co., Ttu'.Chicago 

Hard) k Co., F. A.Chicagf 

Harris k Co., Benjamin.Chicago 

Haskins (\>., R. G. Chicago 

Hauck Manuraoliirlng Co.Brooklyn 

Haynes Stellite Co.Kokomo. Ind. 

Iltyaard Co. New York 

lleald MachliMt Co.Worcester, Mass. 

Hill'Brunner koundiy hiipply CO.Clnchuiatk 

urn k Griffith Co.. Ihe.Cincinnati 

Hoevel ManufartUi ing Corp.Jersey Dty, N. J. 

Holland Core Oil Co.Chicago 

Humphreys Ie Co.. E C.Clilcogo 

Independent rneiiuiitlc Toni Co.Oiiciiao 

Industrial Electric Furnace Co.Chlmgo 

Ingersob-Rand Co.New York 

International Aloldlng Machine Co.Ctileagr 

Inteivtate Rand f^i.ZanesvUle, 0. 

Iron Age, The .New Vork 

Iron •trade Itevirw, The .Cleveland 

Jennlson-Wilght Co. .Toledo. 0. 

Jonei Sand Co.Columbus, 0. 

Junick I'attem Woiks, Charles.Milwaukee 

Kawin Co.. Chas. C..Chlrogo 

Keener Rand k Clay Co.Coliimbi*. 0. 

Keller Pneumatic Tool Co.Chlrage 

Kellogg Jk Sons. Inc., Spencer.Buffalo 

Kelly k Co., T. P.. Inr.New York 

KHhournfl k Jacobs Mfg. Co.Columbus. 0. 

King Refractorleii Co.^Ibc .Biiffaln 

Kinsey Ck. E. A...V..Cincinnati 

Knooppcl 4k Co.. C. B., Inc.New York 

Ukewood' Engineering Co.neveliuid 

lAiM Co., Henry M. 

Uwls-Bhepard Co.Bueton 

Lindsay Chaplet Jk Mfg. Co.Philadelphia 

Unk Belt Co.Chicago 

lONdte Pattern Works.V; 

Louden Modilnery Co.Kalificld, Iowa 

Lucas ftlaohlne Tool Co.. ... .tlevelaiid 

Ludlun Steel Co.WatervHet, N Y. 

Luplm's Sons Co., David.Phllodcliibla 

lIcCnrjntck Co., J. ... 

McUln*i System .MtIwiiAee 

Machinery .Ncu' York 

MncLooii Ptibllihlng Co.Tonmto, Ont., Canada 

Morleod Company. Tlw.Ctnclnimil 

Magnot!« Mfg. Co.jii*'***“*‘i*.* 

MMir Moaufaetnrhtff Co.MltmeapoHl 


7 AUlluulilf Iron Fil tings Co. Branford, Coon. 

2 Mafilefi. Orlh 4k Hastings Co.. Jm*.Nsw VorO 

b Maxou Furnace Jk Engineering Co.Miude. Ind. 

1 Mcnefee Foundry Co.Fort Wayne, Ind. 

2 Mercury Mfg. CO. CkhmtiP 

2 Metal Industry .Now York 

p Metal Saw 4c Machine Co.Bprlmfleld, Mm, 

b Metal k TlkmiU Corp.New Yoril 

2 MIrtilpin Smelling k Rellnhig Cu.Detroit 

rt • AUlburn Co., Alexander.BolUmoio 

H Monarch Knglneeil.ng 4k Mfg. Co.fialtlnwr# 

4 Aloit Sand Blast Mfg. CO.Brooklyn 

7 Mumford Molding Machine Co.Chicago 

5 National Engineering Co.Chleago 

2 National Scale Co.Chicopee «*»»■, I**— 

7 Nirfiolls Co„ Wm. JL, IiH*.Brooklyn, N. Y. 

B N'Kiiia Vo. nr Ajr.eiica.Uiii; Island Cfly, N. Y. 

5 Norton Co.Woreeetsr. Mum 

• 

Obermayer Co.. .S.dileago 

4 Ohio Body 4k Blower Co., The...Glevekuul 

2 Ohio Kqulpment Co.Cleveland 

2 Ohio Mrtal Co.Coluoibui, 0. 

4 Oldliam 4k Son Co, George.Philadelphia 

•1 Olher Marbinrry Co.tk^nd Rifiljkli. Mich. 

7 Osborn Mfg. Co.Clsvelind 

5 Osborne 4k Sexton Machinery Co.Colunbiv, 0. 

*(i ^ Uxweld Acetylene Co. 

1 Paine k Co.Wilkes-Barre, Po. 

4 FangtMrn Corporation.llogeisUmn, Md. 

3 Paxson Co.. J. W.Phlladelplila 

3 Pentrr Publishing Co.Clcvelaiid 

1 PIckands Brown k Co.(lileago 

2 Plttsbiirgh <!ni8hed Steel Co.Plllrtnvgh 

7 Ponvbihi Enamel k Atfg Co. Baltimore 

^ Portage Silica Co.YoimfMown, 0. 

I l^idmoie. Inc, Henry E. CMcOfO 

C Quigley Furnace fipeclaltles Co.New York 


Racine Tool 4k Machine Co.Roclna, WM. 

Railway Mechanical Buginrtr .ChictfO 

Kas'iuoiiu Bros. Impact Pulverizer Vo .Chlcaco 

KlehaidH-Wiicoi Mfg. fk>.Avixin, HI. 

Robinson 4k O., Dwiglit P.New York 

Rogers, Brown 4k Co.Clndmatl 

Boots Co, P. H. B F. A1.Connenvllle. Ind. 


Saf(*ty Kquipinent Service Co.dewlond 

Safety First Shoe Cn.Providence, R. 1. 

Hlmonds Alfg. Co.FlUMiurg, Moss. 

Sly Mfg. Co, W. W.nevelobd 

bmith 4k Sons Co., R. P.Chkico 

Smith (Y)., Wii-ner G.develoild 

Spencer Turbine Co.Ilaitfoitl, OoMi. 

Standard Equipment Co.New llasen, Oowi 

Standard ^rid 4k Machine (Y}.Clevolud 

Stalling Wheelbanow Co.West Allis, Mltamokco 

Stevens, FredeVic B.Detroit 

Btodder, W. F.t.hzTacuse, N. Y. 

Siltllvan Machlneiy Co.GhkM(> 

Superior Sand Co. CleveliBd 


Torchweld Equipment Co.Chicago 

Thomas Elevator Co.Chicago 

Teeter Co., R. J.Muskegon, Mkh. 

IVuscon Steel Co.Detroit 

linltad CompouiHl Co.Buffalo 

United States Graphite Co.Saginaw, Midi. 

D. 8. Molding Machine Co...Clevoloiid 

United States Hlllcn Cn .Chlcofio 

U B. Smelling Furnace Co.Belleville. HI. 

Vibi4Rig Mariilnery Co.Chleago 

Wadsworth Cmc Machine k Eutf-pment Co.Akron, 0. 

Wallace k Co., J. D.Chicago 

Warner 4k Swascy Co.dcvetaiid 

Wayne Oil Turk k Pump (Yi.Fort Wayne, Ind. 

Wcstiiighoum Electric 4k Mfg. Co.East Pittsburgh, Po. 

WestlnghouKe Ttnetion Brake Co.Plttstranb 

Wheeler Mfe. Co.. F. II.CMcago 

White 4k Bro.Phllad^a 

Whitehead Bros. Co.Buffalo 

Whiting Foundry Equipment Co.Ham. HI. 

Wbltman 4k Bames Mfg. Co. .aIowi. 0. 

Wood^s Sons Co. T. B.Chonriien^. Po. 

Wright MkimTacturlng Cb.Lisbon. 0. 

Young Bros. Co....*.Dotroit ^ 
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tM pradurrion of* kluBlnum: repmenled by Rmett 
V. Piniwll Mid Arthur JeUInck. 

DBOWN INHTOOMKNT CO.. PhHwtelphla—Will 
dUplay a complrta line of temperaturB meanurlnK 
iMtniiMints, Including high mtliitanca indleatlng ano 
f«oontli« pyronirUm and thefinonielerf for core oren tcm- 
peralurea: hlitli and low reatotance portable pyrometer, 
for mollen nift.d temiMraturea of braimefl. bronaea, 
aluminum; Indicating and recording pymmetcri for 
heat treating and annealing aterl castinga; for mal- 
laalila iron men temiMiaturPi. for caae hardening 
pfc.; alao all klnde of temperalioie mcaauring liwtru- 
ments, limtrumenta for Indicating and recurdans 
preMures, (nieede. time and operation, etc.; repre- 

eented by 0. W. Keller, a h. (flapper, 0. L. 

Laraon, I). I*. Mathlaf, and K. L. Kent. 

■ BUCKEYE PBODUrW CO., CInWmiull.—Hie eablbit 
of tlila company will coiwlat of nonferrmia meUl 

melting fiimarra, oil. gaa and electric, portable 

core drying ovens, ladle heating devlrea, compreiiacd 
air and electric sand riddles of tlio laical design, 
patented snap Haak guides anil flask acfcssories: 
alM various prddnrts cwisislliig of |»artlng coinpouiias, 
general fomidr/* foclnga. core comnounds, fluxes, high 
temperature fiimaco ccmrnla, core oils, as well 
ua miscellaneous Ucme of IraproviMl foundry equip¬ 
ment and appliances; reiwescnled by Charles J. 
(mclirlnger, Kdgar 0 Stamm. Ihvlght 8. Manflcld. 

C. M. Mrtrfelhis. n. A. .Wllllston. (i. W. Zimmer¬ 
man, C. L. Cyslu. H. KimkemoelliT. C. P. Stimm, 
l>. K. Carpenter. 

C.VMPBBl.I^-nAUSKKIil) CO, Harrison, 0, - WIU 
have Uie following list of exhibits; Nonmictt.le 
tilling melting funiac.fa; lever lllllng miclblc fur- 
narc No. 12."! capaelly crurlble. mr tilting cnie-ible 
furnace for No. 150 capacity crucible, aluminum 
liUlng melting fumares, using cast Iron melting 
pot. capacity 100 Ilia and :i00 lbs. of aliimlnutn. 
stationary rruclfvle fiirnnce taking up to No 00 
enielble: all the funw'-cs ore dcslgiwd to operate 
on natural or artlflclal gas, fuel oil or kerosinc. 
kdle and cTuclble prc-healcra for natural or avtl 
nclal gas. coniblmillon km-e and foot olr vibrators, 
tngot stands, ingot molds, skimmers, etc: repre- 
aented by Kdwin B. Ibiuafelil, Joseph K. Ham- 


feld. John 8 . Armour. 

CAnKORUNUllM CO, Niagara Falla. N. 
exlilhlt ahraslvc wheels, paper and cIoH.. d sU 
grains, rub stones, hones, etc., nnuiuracturcd Irnm 
hrth carborundum and aloxilc Also various special 
and Rtiiudard nlmpca carborundum n-fnirtoiy material, 
toftcther with furnace llnlug.'i of flie suul and ex¬ 
amples of carbonindiim refractory coment applications: 
.eprcsenicd by C. E. Hawke. Cleorgc Chormiui. U. <. 
llradimry, Lconaid Pitt. 0. C. n<J«on. and A. A. 


mil Jr., Frank L. Perry. Joseph. Hoff. Charles H. 
Uiubert. C. A. Bticht, B. P. Morgan. C. B. Kirk 
and J. Wade Miller. 

CIIICAQO CRVClBUg CO.. Chicago.—A com¬ 
plete assortment of graphite cruclblei will be shown 
at the booth of this eompony; repKaeiiiod by 
L. C. Taylor. J. P. Foraker and J. W. Mann. 

CHICAGO PNEUMATIC TOOL CO., New Tork.- 
bpeclil educational devices have been worked out by 
the engineers of the company and the exhibit will 
comprise tlie most complete and comprehenalve display 
which tliey bare ever Installed; Hie produota dis¬ 
played will Include pneumatic motor driven air com¬ 
pressor in operation supplying air for an operating 
display of riretlng. ehlpplng and ealklng hammers, 
sand rammeia In 'all alzcs. air drills, grinden and 
casting cleaners, pneumatic geared holsta in all 
sixes. There also will Ire an interesting dispby of 
electric drills and lirlndera and a wide variety of 
rineiimatlc and electric tool accessories manufactured 
by Urn company. Bepresented by H. A. Jackson, A'. 
K. Goodhue. W. H. Callen, A. C. Andersen, T. n. 
Smallwood, B. M Stewart, Ross Watson. R. F. 
Elssler, R. \V. Rose, A. E. Conroe, and H. C. 
Cillllgan. 

CLARK METER CO.. Cllti!. J.. Oladbrook, Imva. 

CLARK TRUCTRACTOR CO.. riilcago.-^WIlI have 
on exhibition four models of Its truck as follows; 
Ono hand hoist end dump, one locomotive or 
tiactor type, one automatic end dump, one tructr:iclnr 
chassis only. Three rebls of Industrial motion pint me 
film will also be shown. These Aims slmw the raa- 
rhine at work bi various foundries, faciorlPH ruul 
industrial plants; represented by II. K. Trask, L 
J. Schneider, E. lY. Clark, and representatives of 
the W. W. Williams fo.. Cohimbiuk 

aEVELAND FLUX CO., neveland.^A complete 
line of the fluxes made *by the company, together 
u:th desalptive matter, etc., relative to their use 
will Iw shown. While there will not he any arliial 
demonstration of the fliixra yet they hope to have 
a mlitl.-tture cupola describing just how ana when 
these limes are used They are putting up a 
very complete exhibit ns Vl'II as a rery irttracllve 
one: represented by nifford B. Cornell. 

CLEVELAND I’NEUMATin TOOL CO.. nevel.ilid. 
— Will have on ex1ill>ltlon a complete line of 
pneumatic foundry tooN also other tools not dlreel- 
ly used In foundries but in kindred lines that are 
uhsoclivtcd In roiwlrucllun work with the foundry, 
and foundry sand raminera for floor, beiirh and 
core ramming, foundry portable grinders for grind¬ 
ing castings ill Iron and steel foundries, foundry 
core breaken. for removing cores from large castings, 
foiindiy air driila In all types, foundry chipping 
hnmmora In several sizes adapted for light and 


rarloin khidi, alio an eleetrte oven which will bt 
operated by a practical foundryman, maklni and 
baking eorei for obaemtlon; reprwented by / A. 
Oatci, F. G. Faller Jr.. D. T. McGrory. J. M. 
Remmei. Mid A. H. Kreladwr. 

CURTIS PNEUMATIC MACHINERT CO.. 8t. 
Louis.—WUl display a double cyltndir, ihiglo acting, 
water cooled, sight feed, splaah oiling air oon- 
prcRior; 100 ouble feet air per mlmito dipaelty. 
The compressor will bo mounted on boae with oloetrlc 
motor, short belt drlle with Idler and belt tldbtener. 

It will Iw equipped with water circulating punp for 
forced circulation of cooling water. It alao trill be 
equipped with automatic compressor unloader which 
operstes and bolds suction ralvei when 

tiie desired pressure is allowing the eom- 

pieMor to run wlUi open eylifiden until the proiiure 
has fallen a few pounds; compressor docs not operate 
Bcainst a raruum wiien unloailed. All working parts 
of (he oompresBor eiKlosed In a dust proof ease. 

A double I-beam trolley on top hand operated bridge 
rrane, e«tulpped with air holat. mounted In trun¬ 
nions oil trolley will also be exiilbted. hoist to be 
air balanced for foundry control; also a bracketed 
single I-beam, lib crone, equipped with pendant olr 
hoist, olr lialanrerl type, having foundry control. 
Tlie entire exhibit will be operated at all open 
hours of the exlilbJtlon; represented by Joseph 
Muckscy and members of the sales force. 

THE DAILY IRON TRAIiR AND METAL MARKET 
ItKrORT, Cleveland.--Hits booGi will be fitted up as 
a rest room ami vlsIUvra may ronsidcr this booth their 
headipmiters while In attendance at the conveni Ion 
iiii'J exhibition. A large assortment of technical boobs 
will Tic on display. Represented by John A. Pcntoti. 
A. 0 Backert, J. D. Pease, C. J. Stark. P. V. Cole, 

D. M. .s.vey, If. E. Diller, Pot Dwyer. Cliarlea Vickers, 

E. L. Sbanvr, A. L. Klingeman, L. C. Pelolt, 8. II. 
.laxper. J. V. Ahrens and G. B. Howartb. 

DAVENPORT MACHINE k FOUNDRY CO.. 
Davenport, Iowa.—Will exhibit two 24>lnch Jolt 
roll over draw molding msrhlnes, one 34-lnch jolt 
strlpiver and one iolt squeezer; represented by A. D. 
Eicharth. 

D.wrs-BOURNONVILLB CO. Jersey City. N. J.-- 
Hie exhibit will comprise a wide range of equip¬ 
ment for ox)’acetylene and oxyhydrogen welding and 
cutting. Including acetylene pressipe generators, 
electrolyzers for tho generation of oxygen and hydro¬ 
gen, tube welding machines, with new developments 
In multiple flame tube welding tips, several 
exclusive machines for cutting with oxyacetylene 
and oxyhydrogen torcbes, including the portable 
ladlograph, oxygraph, pyrognph for cutting flanged 
boiler beads, camogniph for cutting hand holes and 
similar openings in boiler plate, and a complete 


‘CAWARD flASKlLL FUHN.irP. COUP.. Chicago.- 
Will exhibit one slatloniiiy type for size 00 crucible 
melting fuiiiMc; one tilling t>pc for a No. 
crucible melting furnace: one o-srllletnlg type quarter 
ton size, open flame melting furnace, non-cnielble and 
non-retort: represented by 0 M. Coward 

CHAMPION FOUNDRY k MACHINE CHI. Chicago. 

_An electric sand riddle and core Jolt lollover 

machine In operation will be on exhibition at the 
booth of Uita company; represented by T. J. Magnuvon, 

H. 0. Magnuaon. Anton Mngnimon. 

CHARE. FRANK D., INC., (Tilcaao. -Pbolographs. 
drawings and Illustrations of modem foundry plants 
designed and IwiHl by the company will be shown 
at the exhibition booth; represented by Frans 
1). CTiaae, Morrla W. Lee, I*. M. Hanaen. and F. 

I. Robertson. 

CHESAPEAKE IRON WORKS. BallJmone. -Will 
mnke a eonprelwnslfe exhibit and dlmiUy Ulimtratlug 
the merira and special features of Ho electric 
traveling crane u applied especially In foundry and 
«o other heavy yet delicate work. The crane will 
be operated by a trained man Iron the rompany’a 
works at Baltimore who will demonolrale the crane's 
affldency especUly In foundry service. Hie dimilay 
win also include a feature tUiistratIng the character 
of the great variety of iteel itmcturee^ and hrMgea 
tliat tt has fabricated and which havo been erected 
thraugliout the UnHcd BteUa. EthlMte also wiU 
bo crasenwd iUurtrallng tbs oompany's mechanical 
Mid electrical shop equipment for building sted 
etmetwra. bridgei, cranea. etc.; represented by F. 
a. Cbavannet, C. H, Mlefacl,* J. W. Waters, C. 8. 


heavy work In malleable iron, gray Iron and steel 
rustings. There will also be on exhibition a complete 
line of pressure seoted air valves for air pipe lines 
hi sizes used between air compreesm and air 
tools and a complete line of air hose couplings 
In all sizes silaplcd for foundry scnrlce. ’Die ex¬ 
hibition this year will Im vny much flucr Umn any 
shown at prevlouo conventions; represented by H. 
8. Corey. Arthur Scott. C. D. Gamer. A. K. Ahern. 
U. C. Dlsgue.-and J. T. Graves. 

CLIPPER BELT UCBR CO., Grand Rapids. Mich. 
—Ihreo different types of belt lacing machines, 
together with various size* of epeelal hooka for 
Joining belt ends will be shown at this booth. 


presented Jv 8- 

COALE. 1h08. R. lumber CO.. Philadelphia.— 
lie exhibit will constat of lumber for pattern and 
lak piwposM. the aame aa displayed at previous 
mn. * lull m* ol till. 
irengcd that the foundryman can leadlly tlnd win* 
Ills his particular needs; tepreicntcd by Thomas 
. Co ale and B> D. Pettit. 

COMBINED SUPPLY Ik EQUIPMENT CO.. INC., 
luirolo.—Will rtiow a completa line of lUndard and 
peeli] diapleta and sWm gates; rmweseulod by 
ilephen LeVluew Jr. and C. L. Jackiim. 

COOPER MFO. CO.. Voit, PM—Will have on «- 
Jbttlon at their booth eemplM of ore eompomid, 
ora pasta and alHca day for itcol foundries; wpns- 
hm i\. 9. fiaonar. W. H. mipatrtek, and 


C. J. Dickey. 

COHN PRODUCtS HKFININQ CO., New York.— 
The cshlbtt wUI conalat of i display of eorea of 


line of welding and cutting torches, regulators and 
auxiliary equipment; represented by H. R. Swartley 
Jr., J. L. Anderson. 11. H. Dyar, J. C. Glaum, M. 

H Pliiinley, W. W. Bamea. and a corps of expert 
oiwraturs. 

DAYTON PNEUMATIC TOOL CO.. Dayton. 0.— 
Will display the veiy latest types of both bench 
snd floor nmmera. together with rivetsn and chlppcrs. 
This company has mado toms very marked Im¬ 
provements In these tools recently and will have 
something of Interest to show the trade at this 
convention; reprinted by A. B. Hilton Jr., L 
B. Oooige. 0. U. Towle, A. B. Clausen. F. Q. 
Baldwin, E. C. Hiompson, and a number of dtatrlct 
salesmen. 

DETROIT ELECTRIC FURNACE DO., Detroit— 
This company wOl show one of their atandard type 
SOOV-poond eapodty electric fhmaces. The 
furnace wUl be set up for meehaaleil opentton but 
no actusl rndtliv will be performed; reiraented 
by Ed. h. Crasby. H. M. 8t John, A. B. Rhotdi, 

F. L. Ksvaiieugh end other mendNii of the or- 
ganlaitlon. 

UbTROIT BOLUBTJE Otti CO.. Detroit.—It k (ho 
liiUmtlon of thk compeny to demoitatnAo hy meoim 
of idled cere* the appllcitlon of tin vorliwi ooro 
oils and Wnderi, Repreieiited by A. H. Feicieo, 
K. N. Tweedy. F. U Roadee and F. Votaky. 

DIAMOND CLAMP k FU8K CO.. Nlchmood. 
Ind.- Exhibit wUI com^ of oefsrai itandhrd ond 
muter type fliikf. Mi JadMi, bandi. pttUnt 
maken beodwt, varaUh oms. and n cempielo lino 
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of roundly Moepories; represented by R. A. Klnley 
and. F, J. Gurdilele. 

DIAMOND OIL CO., rhlladclphlii. 

DINQ8 MAGNRHC SGPABATOH CO.. Mllwnukec. 
—This company vlll show tliree machines in oper¬ 
ation. One or these will be a magnetic sepanilor 
used for redalmlng Iran ftom gray Iron, st«*eL and 
mallffble foundry refuse. Another will be a typical 
magnetic pulley type separator with bilge boards arid 
deflecting boards, and a third will be a now develop* 
ment In the foundry Industiy. 4iils latter madtlne Is used 
for dtractlng Imn finm brass ond bronze lunriogs; 
repreerated by A. H. Acfcennann. J. G. Randall, P. 
R. Hines, and K. A. Jfuegold. 

D18BT0N, HlflNRr,dflbN8, Philadelphia.—At Uila 
booth power hack sJ^nd the seetloiial tnUrlucked 
inserted tooth rlreular mfUlng saws will be shown 
in actual operation. The interlocked milling saw 
is a patented design tliat has hern dovoloped by 
this company especially for cutting metal of Irregular 
shapes, bard stcfl rails, risers and gates from sUol 
eastiniBB, general atructnral steel work, lIc. The 
teeth in this saw are so arranged that sis tcftli 
are absolutely locked in place with one wedge; this 
makes it possible to place the teeth close to¬ 
gether, doing away with chattering caused by the 
wide spacing. Besides the saws In operation, the 
compsny will show metal slitting saws, iillllng 
saws, bsnd and power back saw blades, screw slotting 
saws, and flies of all kinds; represented by Messrs. 
Dorrlngton, Bsrdsley and Newman, and L. L. 
Mather. 

niVI.NR BROS. CO.. Utica. N. Y. 

DIXON, JOSEPH, CRUCIBLE CO.. Jersey City. N. 
J.—YVIU show a complete line of cniclbleg for 
eiery purpose. Lltenture covering every plisse of 
crucible manufacturs and use will be distributed; 
represented by D. A. Jehnson, H. C. Borensnn. h. 

A. St. John. B. B. BeUvIlle. R. F. Leonard. L. S. 
BUpp, M. M. McNaughton. and A. L. Uaasls. 

DOGUETT. STANLEY, INC., New York.—Propose 
to exhibit samples of special parting and racing 
inaterJal and other foundry facings and suppUes; repre¬ 
sented by Stanley Doggett, Stanley H. Doggett, and 
Hoiiry A. Koffnian. 

ELECTRIC FURNACE CO.. Alliance, 0.—This ex¬ 
hibit occupying two booths will consist, first of a 
50-liilowttt tlltlng-typo electric furnare for melting 
brass and aluminum, together with the neceasary 
switch and transfoimer: second, numerous copper ind 
hi ASS eastings which have been produivd in foundries 
which employ elertrlr fumsiees for melting their 
Tionferrous metals; third, mo\iiig pictures allowing the 
furnaces In actual operation, both for nieltlng non- 
ferrous metals and for heat treating .and annealing; 
represented by R. F. Fletcher. 

ELECTRIC WELDING MACHINE CO., Detroit. 

FEDERAL FOUNDRY SUPPLY CO.i Ctevelaud.— 
Will exhibit a line of molding machines and spe* 

rlaltics; represented by Ralph Ditty, Elsworth Ka^'e, 
W. J. Smith. John Bayer, W. A. Obnitz, G. A. 

Fuller, T. II. Terry. €. A. Collins, T. R. Ditty. 

FEDERAL hlALLEABLE 00., West Allis, Wis.— 
At this booth will be shown one stationaiy saueea 
er. one fiorUble squeexer and one Jolt squeezer. 
These machines will bo nippUed with air and opera 
ted. They are planning to use several rather unique 
patterns In this eonneetlon and have prepared a 
set of patterns for soil pipe ^Ings and expect 

to show the soil pipe manurseturm something 
new In this line of molding; represented by W. J. 

MacNeUl, G, J. Mead, and F. J. Banuach. 

FERGUSON. H. K.. CO., Cleveliind.—The exhibit 
of the cmA'nuty will eompriao models of foundry and 
machine shop boildbigs and othera devoted to various 
uses. The booth will be decorated wHh photographs 
fllustraHng the scope of their aotlrUles and lltemiuR 
on tfao mibject will be dlstiiboted; rspreseoted by E. 
Harrow and L. B. Butler. 

FIKBFOAM CO. OF OHIO, detetend.—WIU ibow 
the Mlowlng products: Forty-gillffli cbemied euglne, 
2H-|s)lon etUngikdMra, S^moo flra pott, 1-qimit 
extlogulsheif. a eompiete line of esikty ram and 
aeeeisorlei. DemoMlritlM will be diewo ak ihe 
boelh and motin pictursf will bs shown of the 
oempany's protei and appUaoeii In, aetton on 
vywloai types of itproamtid by D; BL Ready and 

B. E. 0*llelIL 

rmusm gsogibues corp., Lta. ysvi- 


THE FOUNDRY 

This exhibit wlU consist of a line of both brass 
melting and steel melting French graphite oruclblco; 
represented by R. N. Stevens. 

THE FOUNDRY, Cleveland.-lhls booth wiU be 
fitted UP aa s rest room and vlxltors may consider 
this booth itieir heulqnarters while hi attendanre at 
tiic convriitlon and exliibltlon. A large assortment 
of terlntlcal books will be on display. Itepmtented 
by John A. Penton, A. 0. Barkort. J. D. Pitase. 

C J. Stark. P. V. Oole. D, M. Ivty. 11. K. Dlllcr, 
Pat Uwycr. CbarlcR Vickers. R. L. Slianer, A. U 
Klingeiiian, I,. C. PcloU. B. H. Jasper, J. F. Ahmij, 
and G. B. IIu,varth. 

FOUNDRY EQUIIWOT tO., aewtaii<l.-Wlll 
no equipment on exhibition. The booth wlU be 
titled up as a rest room and’ wilt be flpcoralpd 
with ptiutoginpba showing the rompaiiy’s activities: 
represented by P. A. Coleman. 

GARDNER ilACHINK CO.. Beloit. WIs.—WUl ex¬ 
hibit the follouing; Single and vertical spindle disk 
grinders; heavy duly disk grinder; pnllshlng lathes, 
disks and acrcssorles; represented by W. B. Ulshmau. 
W. L. Townsend, F. M. Rbler, and E. L. Bvisel. 

GEIST MFG. CO., Atlantic Clty.—iAt this booth 
will be shown a piece of equipment foe preheating 
castinp that are to be welded; lepresented by 
Carlton Getst. 

GENERAL ELECTRIC CO.. Scbenectedy. N. Y.— 
An electric welding demonstntlon will be given In 
this space, other equipment will include a com¬ 
pressor driven by a SO lione ’power 220-vott In¬ 
duction motor comjdete with eompemator. The re¬ 
mainder of the space Is to be iwd os general 
rereptlon beadquartere for General Electric custo¬ 
mers; represented by^ C. T. McLoughUn, C. F. King, 
B. L. Spain, 1^. J.’snyder. K. Tstidi. 

GORDON, ROBERT, INC., Chicago.—One of ihe 
heaters made by this company, equipped with an oil 
heater, will be kept In foJl operation during the 
exhibition; represented by T. H. Munoghan, II. H. 
Englo, J. L. Zimmerman, It. M. Zimmerman, C. H. 
Woodlson. 

GREAT WESTERN MPG. CO-, Uavenworth, Kaiis. 
—This company proposes to exhibit various types 
of gyratory foundnr riddles, also reiicwable bottom 
slevei for riddles; represented by P. A. Pickett. P. 
L. Wilson, George W. Combs. 

GREAT WESTERN SMELTING A REFINING CO., 
Chicago.—Will exhibit a panel showing views of Its 
various plants and branch warebouseg throughout the 
world. The exhibit. Itself, will be decorated and 
fumldied along the lines of a reception room in 
a dwelling to entertain friends and aequaintaneet; 
represented by J. R. Nciman. H. J. Henry, B. J. 

Llppcrt, E. Q. Newman, H. M. Marks, I. N. Pcrl- 
steln, Arthur Frttschle, H. L. Green, Mltciiell Ja¬ 
cobs. 

CRIMES MOLDING MACHINE CO., Detroit.—Hifl 
nompuiy will exhlliit molding machines. Including a 
Jar ram, rollover machine of 1000 pounds lifting 

capacity, and a hand-ram, rollover machine wllh a 
lapldly operated pattern-change device; represented 
by G. L. Grimes, L. V. Grimes, C. J. Bkeirington 
and T. M. McEiien. 

GURNEY BAUi BEARING CO., Jamestown, N. 
Y.—This exhibit will comprise a Iwll bearing 

Journal box, adapted to be mounted In any standard 
aliaft hanger. Also a ball bearing friction counter- 
sfiaft The bearings used In lids wiU be of the 
radio thrust type, adapted to carry A the radial 
loads and tiie thrust due to throwing in and out 
of the clutch; also ball bearings and adapten 

showing details of construction; represented by John 
T. R. Bell, J. U. Banlnger, H. C.' Marsh, D. K. 
Hatch, Geoige C. Wanner, H. C. Rcplogle. 

HANNA ENGINEERING WORKS, Chicago.—Is 
planning to codiiblt ttie following equipment: Hock 
over mfldini machine; 12-lncli air Jolt sqiicezo 

split pattern maoblne; )0-bieb high trunnion Jolt 
squeeae mochine; lO-lnrh high trunnion squeeze 
machine; H-bieb, yfiodh, 1-hich and 1^-ineb 
vlbntori: H, ^ and 1-ton trolleyi; mumatlc 

tsHiti; auetiaa oiler, vertical and unlvanal types: 
two A'tMb Bipod shaken: repreMited by 

P. W. iai«,* B. C. WelborD. A. F. Jensen. W. P. 

KiauM, I. (S HanJia, J, 0. Clark. 0. F. Weiss 

and W. K. BMitar. 
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JIARDINGB CO, New York-WUI abav a patent 
conical mill with parUeobir reference 10 tti utHtty 
In tin field af grinding and iHdverlslng of teaia 
ashrs, foundry wastes, mattes, singe, foumby facings, 
etc, both wet and Uiy. Working glass modsli wJU 
be used to illintnto the action of the mill; repro* 

sented by James G. Parmelce snd*G. F. Met/. 

HARDY. CLEMENT A.. CO., Chtoago.—This ex¬ 
hibit will consist of photographs and drxwlugi of 
foundrleb wbleh have been built and equipped by 
the comiiBiiy. ^ 

HARDY. F. A., A CO., Chiesgo.-A list of safety 
iippl lances uhlrt) may lie described as ''evmythlnz 
Inr surety" will he shown at tlio booth of this 

cwipaiiy, repifsented by C. A. Khipbiity, 

JIAKDIS BENJAMLN, A CO., Chlcaffo.—At tbll 
booth will he sliown red and yellow brass Ing^, 

reiftsented by Louis Goldman, William 1C Rosen- 

tbal. Max Goldman, Dean F. Ctncadden, 

HASKINS, R. a, CO., Chicago.—The equIpaMnt 
shown at this booth will Ruludo portable teflla. 
flcilhle shafting and macblneiy for grinding, poUab** 
hig and drilling; icpreaented by VM J. NertmiMf 
Co. • 

IIAUCK MFG. CO., Brooklyn. N. Y.—WIU ax- 
htblt a complete line of oil burning equipment Isr 
foundry um, such u portable and ataiionary ladle 

diycrs. mold diyers: cupola Hgbters; eraeible nelthig 
furnaces; crude, fUel and kcroeenc oil hand tarchai 
for general fouiidi'y use; fuinarc bunwri of aU 
desrriplluiis; complete oil burning outflti for eon- 
vcrtlng coke and eoal core baking ovens ta fUel 

oil, a new blue flame kerosene burner for larfla 

and small ovens; blue flame stove for pattern 
shops; rivet and tool dressing forgra; represented 

ly A. K. Hsuck, J. D. Moore, A. H. Stein, U. H. 
krcHi. and P. E. Giersch. 

HAYNrlB 8TR1J,ITB CO.. Kokomo, Ind. 

HAYWARD CO., New York. 

HEALD MACHINE CO.. Worcester. Ifasi.—Itiia 
company will exhibit a cylinder grinding 
a motor drive internal, a motor drive imall 
internal simI a motor drive rotary surface 
together with magnetic ctmeks and other aoceiiorka. 
The chuck will be ehowu In a water tank wbMro 
demonstrates the water-proof qualities of a mag* 
nclie chuck; represented by J. F. Pfliaa, Mir. BeaUi, 
Mr. Massey and Mr. Johnson, 

HlIiL-BRt'NNER FOUNDRY SUPPLY CO., fite- 
clnnatl.—The booth for this company will ba IIMaA 
up and furnished ss a rest and meeting roam for 
tiie convenlinee of firlrnds and aequalotanccs; repro* 
sented hy Rrure IHli, M. Z. Fox, R. If, MUIa. and 
Jolin Hill. 

HILL A GRIFFITH CO., ClnclnniU.—A MI Uni 
of foundry faring, equipment, platers, polisben and 
foundry supplies will be shown at this booth; ropro* 
sented by E. R. Ritter, William Obeihelmao, P. L. 
Kilter, Fred J. Brunner. T. R. King, Hobart B. 
Ferguson, J. J. Msyou Jr, J. U. Lyle, Gcorgt E, 
Kerstlng, E. W. Sample. 

flOEABL MFG. COUP., Jersey City, N. J.—Will 
shnw sandblast barrel machiiif. landblasi table ma- 
liilne and sandbliut room, hirtbermore, drawings, 
pliotogratihs and otiwr deaciiptlve material of their 
complete line of samlblast and allied cqufpneiit: 
represented by II F, Hocvel, L'^'B, Passmore, J. 
Miller, and F. Welle. 

HOLLAND CORE OIL CO.. Chleago.-^-Virioui giidea 
of core oils, parting compounds mid dry eon com¬ 
pounds will be SliowD, also photographic ilewa of 
foundrlM In wbleh these prodocts are used; represented 
by 11. L. Baiunganlner, G. W. Doty, H. A. WhRlng, 
S. DyksUa. J. B. McOonougb. 

IlUMPlIRKI'S. E. C.. A CO., Clilcago.—WIU show 
a complete line of moldUid ^d fur Iron, brass 
and steel castings; they will also have an atUaetlvo 
display of other materials which they handle, in- 
eludlnf iron ore and refracimy fsteriali of all 
kinds: represented by J. F. Mackln, C. R. Lonls, 
and J. B. Epplnk. 

INURPBNUENT PNEUMATIC TOOL CO., Chtelflo. 
>-Wlll show a eompiete Una of pneomaile teqlf 
' oonslstlng of foundry ehlpplog hanmart; IIod% lod 
bcneli hanimeri; hoists; air Nparatersj ppaumitle 
(bills; and eleotrle drills, fte plstel grip ind air 
ssparator are new; rapresanted by W. A. Nhfsnt. 
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R. W. t^h.in. W.*R. r.iiinmarr. If. F. mutr. V. 

W. KobInHon and Adiilph Andt-ixxi. 

INUUSTWIAL FIWTRIC FirKNACB CO. rhlWifi. 
—The pfincliMil reaUFe of UiU exluhlt wlU l>e a 
ftiiiiple Improifd type of «1?rlric lUi'ltlii/ ail reliiiing 
furnace of 3U0 poynd-i '■aparlly npcrnthiK d'rorlly nii 
a ‘iiiO-Tolt motor cln-iilr akllioiit trapj^form‘r«. It 

Is HiiUalilr for mrUlng and ri'flnirix ftTroiw and 
norifriToiu met u la, any met ah that ran Ijc anrked 
In rupula, open limrth, air fiiniat'e, cniriblo or oilier 
L'leii^rJc riiinarr. Tl'e remainder of the exhibit ulll 

roinpiljic varloiu pictures Illustrating furnaces of 
several different types in operation; representod by 

F. ion KrtiltKell, W. It. Leals, W. B. Cooley, ojid 

L. II. (iroeger. 

^INCJKRHOLL-llANl) CO., New yorli.-rn addition 
to a representative type of air compressor Uitc 
company will also show a complete tine of pneu- 
Biatle tools, including motor ImiiU, sand rammer, 
riveting liammcrs, drills, grinding and cleaning mo* 
dilncs, pnrumatlc hooe couplings, etc.; represented 

* by Ueorge J. Gallinger. Walter Johnson, W. A. * 

Armitrong, (leoru C. WtlUnnia. A. A. Anderson, and 

J. W. Andersoi? 

INTKRNATIONAL MOLDING MACHINIj: CO.. 
Chicago.—^An entire line of machines conelsting of 
sqiieexers. Jolt sqiieezen, stripping squeeaera, plain 
stripping plate machines, combination Jolt strippers, 
plain Jarring machines and combination turnover 
machines of several different designs will be pre¬ 
sented to visiting foundryroen, represented by Rdwarii 
A. Prfdmore, W. W. Miller, K. W. Hamel, R. G. 
Borgnls. 

INTERSTATK SAND CO., Zanesville, 0.- nilx 
exhibit will consist of molding sand of all grades 
for Iron, steel, brass, and aluminum castings; repre¬ 
sented by K. M. Ayers and L. K. Brown. 

IRON AGK, niK. New York. 

ILON TIIADR REVIEW. THE. Cleveland.-11118 booth 
wiU be fitted up as a n>at room and visitors may 

coiwlder this booth tlieir headquarters while In at¬ 
tendance at the convention and exhibition. A large 
assort nient of technical books will be on display. 
Represented by John A. Fenton. A. 0. Backert. J. 

^ I). Pease. 0. J. Blark. K. V. Cole. D. M. Avey, 11. 

* K. Hiller, Fat Dwyer, Charles Vickers, K. L. Hhoner, 
A. L. Kllngrman, L. C. Felott, B. If. Jasper. J. 

F. Ahrens iiiil G. B Howaiib. 

JENNIBON- WRIGHT CO. Toledo, 0 —llie exhibit 
©'•tills «»mpany will eonsM of plHitogniplw. etc, 
showing tlie ad.iptaliilily of their wood blocks to 

fotindry flora s repicsrnted by A. \V. RImrp. 

JONR0 BAND (’0., Columbus.—TI iIb company will 
esblbit a full line of Iron, brass, aluminum and 
stove plate molding sands; represented by N. M. 
Jones. 

JtJUAfK PATTERN WORKS, CIlARLhS, Milwaukee. 

KAWIN, til AS. C., CO. Chleago.-Tldg booth 
will be fitted up as a rest room and meeting 
place for their rllents to visit, real and possibly 
discuss some of their shop troubles; represented 
by Charles C. Kawln. Jolm F. Nellis, J. If llopp. 
R. F. Main, James Jordan, A. M. Knight, C 1! 
Teeter, 11, F. Kreiilen. 

KBHNEK HAND A CLAY CO., ColiirabiiH-Thls 
company expeots in display a full line of fiNindry 
sands, fire brirk, and rlay; represented by 11. A. 
Keener and C F. Helmlck. 

KEUiBK FNKUMATir TOOL CO , nilcago - 
WlU “Xhlblt a romplrte line of foumhy liainmers. 
floor sand rammers and lieiuii snnil mnimers wliii 
both straight and pistol grip handles, valveless and 
Corliss valve drills and grinders, ehlsels. accessories, 
etc., n'prciNMited by William IL Keller. L II. Olsen. W. 

II -Woody, T. 1), Hllngman. C. A. Rn^mmer, J. B. 

Corby, C. Hiimptircy, L. J. Wakeflold, J. N. Htd)- 

blns. 

KELLOGG, RPKNCER A 80NB. INC. Buffalo. - 
Booths No. 15 and No. 21. Building No. 1 arc to 

be wed for display of cores and cnstlngs. and also 
samples of dlfflhnt grades of core oil; reiwesented 
by W. L. Goela, A. F. Miison. J. N. Yurger, L. 

G. Allen, E L. Joiimesy, H. J. Rtrassberger. 

KELLY. T. F. A CO. INf.. New York. -The 

booth of this ci)np.iiiy will be fitted up as a rest 

ruoplA^and meeting Place, rei»iei»ntcd by Kay Rulli-an, 

K. L. Schfticlc. and V J Rohe. 

, KILBOURNB A JAims MFG. CO., Coliimbw, 0. 


KtNG UKFUACTUhlEB CO.. INC.i Buffalo. 

KINSRY. K. A.. CO.. Chicinimtl.—Will display 

three machlncH. Two of these machines will he 

iipKat«4t by demonsfatois. One wUl tm a No. 2 high 
duty drilling miichlne, th** otluT alJl he a horizontal 
I'oring maiiilne. Tlwy will nHo have a 10-Inch 
piiwer squariiK shcAr In the exh'bit; representi'd by 
W, J. Miller, Dan .M Martin oihI A. 1. Brokaw. 

KNOEI’FKL, C. K. A CO.. INC., New York- 

Will have exhibited a model control board on which will 
be shown a graphic control Inatallatlon, set up for 
actual foimdry oficratlons; repnaented by Irving A. 
Uerndt and other staff members. 

IsAKKWOOD ENGINREUING CO. Cleveland. The 
exhibit of this company will consist of tler-iift 

truck, tractor and trailers, rocker dump cor, and 
platform car. It Is abui plnuied to show plsdo- 
graphs of the company's cfiuliMnent hi we In foiind- 
rlet; represented by 0. W. Stiles, W. A. Meddlck, 
W H. Miller, and K. M. Jones. 

LANE, 11. M., (Y)., Detroit.-Tills exhibit will 
comprise photograplui and drawings of foundries 
which have been designed and laid out by the 
company; rcjtrewnled by If. M. Uiie, John A. lUlh- 
bone. A. 0. Thomas, Benjamin Towlen, C. R. Sea- 
brook. 

LhWIS-SllEFARD CO.. BiiHtoii. 

LINDSAY CHAPLET A MKG. HI., PbllailiIphla.— 
A complete line of standard chaplets will he :ihown at 
this booth. .Also qveClal chaplets adapted to en¬ 
gine castings (aiitomoblle, gas engine, tractor) 
pumps, railniad castings (Imlster and side frame 
castings): represented by BUtiley B. Went* and Her¬ 
man E. Moiidel. 

LINK-BELT CO., Chicago.—A rcvivjfler for molding 
sand will be shown In operation at UiIa Imotli, 

also an eleetrle hoist and a silent rhuin drive. 
Other interesting featunn will lie enlarged photo 
graidis of foundries In which the company’s equip¬ 
ment lia<« been liuitallcd; repreNented by A. G J. 
Rapp, it B. Kern, E. 0. Berghoefer. and J B. 

Wulsoit. 

LIM‘KK PATTERN WtHlKS. Detroit. -Will liiive a 
complete dliqilay of modern pattern equipment for 
uiiiomolille. track, tractor, airplane amt farm Inirde- 
nieiilb; represented by D. II. Locke, E. A. Fleming, 
ano David Brace. 

LOHDK.N MACHINIDRY CO , Fairfield, Iowa • 
Tills romimny bos engaged spaces No't. 415. 4 lb. 

425 and 42C on which they expect to make a 

ccmpicte display of mnhead track and trolley 

equipment for foundries, mills, warehnuHe.^, etc. 
The exhibit will consist of tracks, trolleys, swltrhr.s. 
hand operated traveling criuies. swinging Jib cranes, 

coal earrieni, special hoists, sperlul trolleys, etc.; 

represented by L. K. Gaston, William Buhl, J. P. 

Lawrence, C. E. Beattie, J. K. Davis, L. F. 

Berthold. 

LUCAS MACHINE TOOI< CO.. Cleveland - A jO 

ton power forcing press designed for straightening 
steel and mallealde castings will be sliown ut 'his 

booth: represented by F. P. Sprague. 

LI.DLIJM Sn':hL CO.. WateivHet. N Y. 

LUPTON'S, DAVID. RONS' tY), Philadelphia.- 
Will sliuw samples of various pn)duct.s, inrhubng 
pivoted factory sash, a short run of Pond Ccntlnuous 
Rash with storm iHUiels at each end, this line of 

bahIi will be equipped witti Pond Operating Device 
showing artual width opening. Liiptuii Counter- 
Iluluneed steel partition, steel lube door, 

crass sectlov'druwings stiuwing Installation In some 
remarkable heat-producing buildings throughout the 
coimtry of large size, also enlarged photograiihs of 
tliese Install'll Ions; represented by Clark P. Pond, 
(!. F. P. Buckwalter. K. A. Sanborn, Wiulam 
Pflelder, Georgs J. Wagner. 

McCOKMU'K. J. S.. CO. Piltabiirgli.—AiiKMXS Ihc 
fxhihlts of this coinpiuiy will be one facing and 
core .sand mixer, one elwtro msgnetle separator, one 
iwUcni letter machine, one pneiimatk blacking mlxsr, 
also Hundry supplies; represenied iiy J. R McCormick, 
T K. Malone, B. R. Costley, E. M. IjCwIh. 

McLAlN'S BA'STEM. INC., Milwaukee.—Will show 
semistcel liberty motor, gas. oil, engine ptoUms and 
cylliidoni, geiuw, bwhlnga, etc., containing 20 to 50 
pur cent steel. Hample casUngs of annealed wml- 
•vU'el with a tensile strength of 55- to 70.000 
pouiels iier square Inch. Also steal castings made In 
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McLalii-Carler open hearth furnaces: repretsnted hy 
Dadd McLain, 1 V. Beanlan, and I'Ved Bmlth. , 

M,H:1iL\K 11Y, New Yoik, 

MACLEAN VWBLlKlllNG CO.. Toronto, Ont., Canada. 

NLACllEOD CO... ItHE, Qiclnnaill 0.—Gaud 

biutiL eqidpment, dibit arresters, portable oil bum* 
cn. and ladle dryers will be shown at this booth: 
represented by 0. P. Gwhiner, A. A. AiM^ni 
Halter Macleod. 

M.4GNKTJC MFG. CO.. Milwaukee.—WUl have 
rxlilbitiim two types of magnetic separaton 
bra8.v foundries, a magnetic separator for gray Iron, 

nialleahie Iron and steel foundries, also magnetic 
piiHoy type aeparatzw; repf .;7ted by R. H. Hteanu 
and G. H. Foblan. 

MAHR MFG. CO., Mlnne^!^ -This company will 
exhibit foniidiy torches for mold drying, cupola 
lighting, ladle drying, etc., ladle dryers and beat¬ 
ers, oil fuel rivet forges, annealing furnaces and 
other oil and gas burning equipment; represented b/ 

W. G. B.<irstow. C. M. Blmonds. and 11 U. Keeler. 

MALI.KARLK IRON FITTINGR (Y).. Branford. 
Conn.—An operating exhibit of all sixes ot vlbra* 

tors, sprayer.H and areeiaorleH made by the com¬ 

pany will be shown at this booth, also a con 
bench In operation and a model of a new buggy 
ladle; repre.sented by G. B. Plckop and Frank 

Boskey. 

MAIIDKN. ORTH A H.A8TINGS, New York.—At 

this booUv will be shown aamples of liquid and 

powdered sainl binder, together with cores bonded 
with this material; npresented by 0. N. Moore ind 

A. L. Milner. 

MAXDN FUKNAITI A ENGINFJURING CO. Muncle, 
Inil H ill exhibit and demonslratc fiimcp oof emer 
brass furnace and furnaee lluhigs, also a special line 

of bunvers and oil piunps. 

MhNKFEK FOUNDRY CO., INC., Fort Wayne. 
Ind.—A number of pattern mounts Uiat have been 

III use for several years on molding nuchines will 
be shown, also a practical demonstration of how 
these pattern mounts an* made: represented by James 
Wiillain Meiicfee and Kiv‘1 If. Menefee. 

MiHlCUIlY MFG. (Yl.. riilcago. 

MhTAL INDUSTRY, New York 

METAL RAW AND MACHINE CO.. INU.. Sprlng- 
flelil, Mass.—A madiinc for cutting steel of various 
kinds will be kept in operation during the entire 
exhibition; represented by M. T. Workman and 
U. F. Blanchard. 

METAL A THERMIT i’ORI'., New York.—Will 
have a display of various metals and alloyh as pro- 

diii'ed by the alunilno-thermlc process. Important al¬ 
loys such as those used In the production of hlgti 
speed steel will also be shown. One special feature 
will be an exhibition of pure tungsten powder in 
tablet form. Transparonoles and photographs wiU 
IHiisirate welding on heavy mill machinery and gen¬ 
eral reiralra; represented by A F. Braid. II. G. 
Bpllbbury. W. R llnlbert. and H. D. Kelley. 

MICHIGAN SMELTING A REFINING CO, De¬ 
troit.—Hie exhibit will contain samples of brass and 
brunxe Ingots, billets and slabs, babbitt metals, 

solders, lead pipes, die rnstli«s, and bnudng spelter; 

represented by Jolin R. Rearles, Norman SUlman. Henry 
Levitt, R. II. Evans, Cliarles Bloomgarden. and 
Charles T. Bragg. . 

MILBUHN. i^XANDEH, CO.. Baltimore.—Are 
8r,(liMg up a working exhibition, shoaing acptyl.’'ne 

uenoralors (or welding, oxyncotylene welding and cut¬ 

ting torches, new types of acetylene regulating de¬ 
vices. and kindred apparatus. The generalon range 
from GO-pound capacity, mountcil on portable Uuek.s, 
to large central installations for the commercial 
production, storage and distribution of gas for weld¬ 
ing .uid cutting purposes. The eompany's unlipie 
combination welding and ratting torch, which both 
vuts and welds with equal facility, will be con- 
ttnuoinly demonstrated during the exhibition. Other 
blow-pipes and torelies from the mnaJleBt Jeweler’s 
sl7« up to the largest commcrdal torches wlU also be 
e:;h1blted. A new regulator for the control and de¬ 
livery of arrtylene, oxygen, hydrogen, and various 
other gases wiU be exhibited for the first time. The 
regulator Is smaller .In alar, more eompaet. of fdwer 
parts, and much Rroater accuracy than former types- 
A large number of ottCr apparatus, sueh m pro- 
heating burners, powerful portable acetylene ll^ta 
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will be on eihlbltlon: rc|)mHmted bjr J. A. 
e!>*iil«lclier« ». BartleU. C. K. Mttcbell «mI K.'r. 
Uvyer. 

BIONAnCU ENGINEEUINC ft MFG. ('0., Baltimore. 

—^Vl'ill show the follflwInK equipment: One 1-ton 

motor drlfoi revolrlns non-crucible hirnare, one CUO- 
puund crucible funiAce. one double chamber, non- 
crucible funiBce, one No. ISO crucible tlltinK ruke 
Ife, one No. 12S crucible tilting gee furnace 
motor blower, one No. 40 crucible etatlonaiy gu 
WM verticil tilting, oil or gu fumare, 
Smut cruelbies. one No. 80 .etatlonary crucible 

''iMreheater air fiiriiue, on, one permaiient mold ma- 
ciUne (for brau and Iron cutlnge). one ladle heater, 
oil and gu, one olL^^mp. one poHltlve preeeiire 

blower, core oi-en, o^Hne core oven, coke, oil or 

gu: represented by Jir O. Harvey. Jamei J. Allen. 
Frank Maujean, James V. Martin, uid William Haber. 

MOTT SA.NII BLAST MFQ. TO.. INC-One 8-foot 
revolving table, two different aiu turobilnK barrels and 
aci 8-root dust arrester will be shown In operation 
St tills booth every day; represented by David Mayer, 

E. J. Rosenthal, William Fbcher, B. C. Ollmour, 

R E. Donnelly, and P. R. Jones. 

Mli’MFOKD MOLDING MACHINE CO., Chicago. 

NATIONAL ENOINFiSRING €0., Chicago.—Will ei- 
hlbit one G-foot diameter pan mixer which will be 
shown In aclnal operation, also one 4-foot dUuneter 
and 3 foot diameter mixers. 

NATIONAL RCALR CO.. Chicopee Falls. Mass.— 
Among tlw exhibits of this company will be a scale 
counting machine, elevatbig truck, call system and 
slielrtng. also a 600 series, dormant type counting 
machine, three bench type, complete Installation of 
call system, fnrni three to five stack.s of steel stock 
bins and stock filing calilnet. imlversal lift truck and 
^calo elevating truck; represenled by E. C. Kteelc. 
Mrs. Steele. Mr. Trrserant. Mr. Mercer, Mr. White, 
and Mr. Bchattlnger. 

NICIIOLLS rO.. WM. H.. 1N<\. Brooklyn. N. Y. 

NORMA ro. OF AMERICA. New York.-This com- 
piny will have a moving exhibit demonstrating the 
speed and silence at which tlielr bearings oiierate; 
repreunteo by J(. E. Hecker, T. J. Harley, aiul 
D. E. Batesole. 

NORTON CO. Worcester, Mass.—-Tlie exhibit of 
this company will c*on8lst of alundum and crj'stolon 
grinding wheels, grinding wheel Btands, and refrac¬ 
tories. 

OBERMAYER. R., CO.. Chicago.- Will exhibit small 
equipment, such u core ovens, sprue cutters, tumblbig 
ban'cls, etc.; represented by S. T. Jditiiiton. C. M. 
Barker. J. L. Cummings. J- K. Evans, William Fenton. 
WiUlam FUzpalrlck, K. D. Frohmon, J. J. McDevitt. 
0. C. Olson, 0. J. Pelereon. A. N. Wallin. 

OHIO BODY ft BLOWER CO., Cleveland.- Will 
show a low temperature baking oven, porluble racks, 
air separator, air trap and rotary tmll liearlng wn- 
tllaUir; represented by T. D. Johnson and at least 
one otiwr of their direct men. 

OHIO EQUIPMENT CO.. Cleveland. This exhibit 
will consist of lift trucks, tlie latest dissign fai core 
rocks, aiitomaJlc dial scales, and the gasoline shop 
mule. Material lumdllng eqifipment of Uie latest 
design will also be shown: rewesented by W. R. 
Engleliart. E. M. AbraiiMon, Ed.^tuebing, and E A. 
ThWe. 

OHIO METAL 00., Columbus. 0. 

OLDHAM, GROKGE. ft BON CO.. Baltimore.- 
Will display a full line of (flipping hammers, 
foundry rammers, core busters, sealers, riveters, 
hol.1eis-on, and Jam riveters, togedlier with a line 
of pattern gouging tools. Tlie tools will be available 
for operation so that vbilton can note the powerful 
cutting ability and smooth action: repn'scnte.1 by C. 
11 Ls'ko, J. T* Biles, and F. R. Fraser. 

OLIVER MACHINERY CO.. Grand Rapids, ^llch.— 
Nine varieties of woodworking machine tools will be 
shown In the space allotted tp thU cpmimny; repre¬ 
sented by A. R. Kurkjlan.' M. D. Baldwin, R. F. 
Balihvin. James R. DutMe, Arthur Blake, C. A. 
Uhiter. G. C. Conklin, W. F. Beading, J. E. Mc< 
LsncMen. Dolph de YooM, Arle Steenbergen. 
OSBORN MFG. CO.. Cleveland.—A comprehensive 
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list of molding machines will be sliown by this eom- 
pany including direct draw roll over )oU machines; 
combination power jolt stripper sqtieexer nuMhlne, 
largo t>’pc; nunblnation jolt striiiper marhlms, snull 
type, not -power drhon; plain air sqUeeser machlnea: 
air sqiiccxer Jolt marblnes, several small roll over 
niacliines. Many of these machbici will be equipped 
with palteiiu and the rosking of molds wUl be 
demoiwtratcd; represented by H. R. Atwater, J. (?. 
Alberts, K. J. Byerleln, K. S. Carman. Ward Daimht- 
erty. 11. K. Deaklns, E. T. Doddridge, B. W. Jacobi, 

R. E. Kiefer. H. A. Potter. F. T. Splkcrman, P. F. 
Tioyan. 

OSBORNE ft SEXTON MACHINERY CA)., Colum¬ 
bus. 0.—In addition to a lathe and ahaper made* by 
the rompony there also will be, shown several tools 
made by oUier manufacturers; represented by C. A. 
Flslur. 

OXWELD ACETYLENE CO.. Chicago.—Will exhibit 
an oxweld luw pressure generator and oxweld welding 
and i-uttliig apparaliis and demonstrate the application 
of their equipmeut. In addition they will demon- • 
stratc the cutting of cast Iron; represented by L. E. 
Ogden. U. Hettrlck. T. OUlcsple. C. E. Downey, Carl 
Olson. K. J. Kehl, H. C. Mace. J. C. Held. G. F. 
Hchmld. 

PAINE ft CO.. Wilkcs-Burre. Pa—It Is the In¬ 
tention of this eompaiiy to put an oven In Its 
booth for making cores; It also will make a dispUy 
of oil blndeni. Tlio booth, will he fitted up with 
riialrs for a rest room; icprosented by J. W. Shotls 
anil James K. Besreker. 

PANGROKN CORP., Hageretown, Mri.-Castings In 
various slam and Ihctalk will be cleaned dally with 
exhibit of cqptiigifi. foiglngs, heat treated parts, 
eii.amrlcd work, otr., Iiefoie and after sand blast 
treulnient. One sed ion *wiU be ctnntorliilily furnished 
and .siipplled with drawlngi«. literature, etc., for con¬ 
venience of iiitercated foundrymen, with photograplis 
of different types of equipment as ludually inatalled 
In prominent plants throughind the country; repre- 
.^cuted by Thomas W. Pangliom, John C. Pangborn. 
W. C. I,ytle. Jesse J. Bowen, George H. Cxmley. 
Charles T. Ilird, P J. Potter, James P. Tkacey. 
hoy C. Koch. W. A. AIlbrlKhl, A. G. Hamdc. John 
AUintt. 11. D. Gates, Hugo F. Lledtke. and Faster J. 
Hull. 

PAXSON CO . J. W.. Philadelphia -- Will rxlilbll 
various lines of molding sands and (uippHcN Equip¬ 
ment will be represented by drawings and pliotn- 
graphs. represented by If. M. Bougher and I. F. 
Kremer, 

VKSTOV ri’Bl.ISHING ( O.. THE. CleveiHiiil. 

Tin: complote 1i(-t of pt*riodieals onoliKlicrl by tbm 
c-'inmaiiy will Ik* on ilisphiv', nirliiiiin;; Tif.-. 
Fi'V-nuhv, The Irnn Tmiir, /Jz-nVif;, the UaiUj 
I ton trade and .Vetnl Mn-krl Wrnn/f, ibrwii'r 
liidnstrjf. Marine Iteiirw sin'l fow'-r tianling. In 
tliU eomp.in,v will i:\lnlot ii l.irgo imin 
tier of ti'i'hnii:iil ItOoks. Heprest-nted by John \. 
Pf'iiton, A. 0. Kai'kort, J. D. Co.i-i*. i'. J. 

F. V. foie, O. M. Avey. H H. Dillor, Pat 
Dwyer, (h.tilfs A':ckcis, K 1.. .Sbuiu’r, A. L. 
Ivli'tigciiiun, I.. <. PoIoU, S. If. Jd«-|M*i', J. F. 
Vliriiifi und G. H. Howurth. 

PICKANHS. BROWN ft CO. ailcago.—In eonncc- 
tinn with Uie Seinet-8oh'ay Cu.. expect to make an 
at 1 1 art he display of Solvay foiiiidty coke; represented 
by II. H. DuLlnii, Thomas W. Glasscoi^. A'. Galligan. 
\f. L. 8ehul/e. Gcoige A. T. Ijong. W. H Ball, and 
James A. Ballard. 

PlTTHRlfHGlI CRUSHED STEEL CO.. Prttsbiirgh. 
This exhibit is to be conducted utMh'r lb^ aiikptces 
of Ihe *"Mi4aIHp Abrasive Alaniifncturerv* Astoclaf lou 
of America.’* Tlie associoflon will exhibit roctaltlc 
nh.-HSlves for sand-blasting and will ^ow samples of 
sled gilt, the slutrp angular abrasive and of dillled 
stiot the globular abrasive; rePKsnited by G. H. 
Kami. H. M. Ream. N. C. HwrUoii. R. 8. Ksnn. 

PliRCELAIN ENAMEL ft MFG. CO.. Balttanon;.- 
Expect to deniordtratc genulno porcelain •enamel ap* 
pHcatlon on cast Iron. 

PORTAGE RiLlCA CO., Youngstown. 0.—Will con-* 
slat of itmples of congtomento silica rock In Hs 
natural state, and samples of various grades of sand 
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blast, steel molding and core sands: repnasnted bar 
E. E. KToos and L. R. FgfteU.e 

PRIDMORF. HENRY R., Clilawx—Witt liate th# 
roHuwliig molding madilnes In opereiton WHh pit- 
tenu and flask, and wUl make molds on each ma¬ 
chine; 30-Inch combination. Jolt, roll-over equlppMl 
wilh cylbider pattern. 26 x 24<^-liiih drop power 
rork-over diop machlno equipped with paUen and 
f^ask. lit X 20-ltich comblnsitlon Jolt strip equipped 
with palteni and fiask. 10 x 14'5-lnch dop rock- 
mer niarbliie with pattern and flask. 14 x 14-lneta. 
square-stand. msHilne equipped vrlth eopc pMtpnir 
IG-lncIi, J(dt squeeser with pattern and ftub: reRra- 
spiiietl by Mis. E. M. Pildmore, Henry A. Prhimaro, 
Georkc Furman, Henry G. Bchtlctater. Miualiali R. ‘ 
Prldmure, Helwrt Belifens. D. F. Kofn, C. If. EHIf." 

J. W. Dopp, J. A. IbiUeraon. and Hugh GaQaidmr. 

QUIGLEY FUKNAOR BPEClALTIPJt CO.. New Yo4. 
Exhibit coniprises demonstration and photographi of 
high tamperatifre cement and a hlglily refraotory fire 
rand for bonding refractory msterlali iimludtng Ita 
’jse for fumare linings, cupidas, foumlry ladles and^ 
for manufacture of special alwpes and rammed lu* 
linings ss well as repairs to funifpe strurtures, an 
air transport system for preparing, dlatrlbutiiig and 
biOtilng powdered cool will be shown by meiiui of 
photographs; repreaented by W. R. Quigley. J. H. 
.AlcPadden. F. W. JMsman, H. H. Harrla. W. A. 
Toolilll. and W. C. Bell.^ 

RACINE TOOL ft MACilLNE CO., Racine, WIs.^ 

A motor drlron high speed metal cutting nachlna 
and probably a new slotting machine of the adltlng 
type will be sliown: represented by W. JB. Halnbardt. 

A. II. Guets. F. J. Kidd. 

RAILWAY MECHANICAL ENGINEER, OilragO. 
RAYMOND BROS. IMPACT PULVERIZER OO.. 
iTiicogn - Will show a model roller mill whleh ki 
iwliiK iistil so extensively nowadsyi for pewderlng 
r-oal used in the found, y Industry. This mill will 
lie III oiicraUon, grinding ooal to Illustrate the fine- 
nosy mid uniformity of the protliirt, also how well 
the mill operates and how dimtlessly R handles the 
material; represerrlod by Joseph CrRcs and F. I. 
Hii^moiid. 

KICHAKDS-WILCOX MFG. C.O., Aurora. IH. 
nirniber of modeb will be shown at this booth to 
illustrate tlw advantages and general features of eon- 
leylng rqiilpmciit: rri>rc.sciited by A. J. Kggleitwi, 
h. J. G. Killllps, Fiank II. Wente, and J. A. White. 

ROUTNBON, DWIGHT, ft CO.. Buekhlll FaUa. Pa. 
-Convention will be attended by foundry englneen 
who win exhihli plmCogrsphs of foundries deiignad 
aMd constructed by the company. 

ROGERS, BROWN ft CO. ClndniuM.-The CMU- 
liiiny’s booth this year will be equipped with a large 
map electrically operated showing the location oT Ita 
i-nrlous ioura‘s of supply, such as blist fumaces, eoke, 
Ibioispar, Iron ore and magnesite dislrlots; J, C. 
diesis. St. l.otils: A. M. Sonne. Oilcago: L. E. 
.Mcriaren. (hlcsgo; 8. W. Hubbard, CJcveland; C. 

P. llellwlg. Cleveland;. T. A. Wlbui, Pittsburgh: 

C. 1). Hlwparii, ITitMiurgh. F. J. Waldo. Buffalo: 

A. F. Stengel. Biillalo; It T. Melville. Buffalo; l«, 

R. Mailer. Boston; It. W Gbrk, New York; G. R. 
SiillliAii, I'hlladelplib: K. B. Morbon, l'hllailel|ihh|'. 

F. w Bauer. Cincinnati; A. J. Wentworth. Qn- 
cliii..ill, F. I. Teal, Clnclniwitl, L. W. Hoeflnghoff. 
CliiitiMibil, F W. Miller. CTncInnatl; J. R. AlorehOad. 
Clrieliiaitl. 

ROOTS CO, P. H. ft F. M. ConnersvIUe, Ind.— 
WUl show tlw first Hoots blower ever eonstnicted and 
also an up to date roochliie of small ibe, a small 
Mower and small ga^ pump; representerl by U. Al. 
Papworlb. C. C. Abbott, B. D. Johnston. 

SAFETY EQUIPMENT SERVICE 00.. Cleveland.— 
F.xlilblt comprbek goggles for chipping, grinding. weUW*. 
Ing, dUMi, smelten, acid; a complete line uf hos¬ 
pital equipment; gas and eloctrle ^erillxen; a oom- 
pleto line of flrot sld stgH>lles and accident Mtt; 
bulletin boards; rttsft ollors; belt sileki; carboys; 
set screws; safety egns. machine guards; Individual 
towels and drinking eups; nnttary driftkhig fMntalns; 
vniali stands; lavatories; playground equipment safety 
rioibing made of aafwstos: rubber: leather: fire, water 
and acid proofed material. Including 
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pantK, glofcc. fflUteqii, ItiikIim. muons, t garment for 
miy Industrial riw; resplnitors, shidds, hoods, masks, 
helmets for dust. MJKl-blastIng. baliblttlng and weld¬ 
ing; emerj’ wlreel. Jointer and sharier g!unlB; signs 
and tags for that danger, caution or aainlng spot: 
represented by B. W. Nutt, B. Frank; H. L. Wood, 
and T. P. Scully. » 

SAHiTY KJKST SHOB 00., Providence. B. I.-- 
This comiMiny will show two lines nf sliocii specially 
lieslgpcd idling safety lines for u.‘»e In foundries and 
other imhwtrles ot a llle chomclei-; represented by 
KdglTr C- UavIdsiM). 

SIMONUS MF(J. CO.. Fltdiliurg. Mass.- WUl liave 
a woiktng CNlilblt demonslmilng metal euttbig-off 
iiaws. Tho special feature of the exliiblt ts an In¬ 
serted tooth metal cnttluB »«w. different alacs of 
which are shown and operated on the marhinos. 
These saws are made with high speed steel cutting 
teeth fitted Into a carbon plate. Different tlM 
teeth are made for cutting different materials and 
give different widths of fjUlng kerf. Tlio eihIMt 
ralso Includes flics and hack saw blades made by this 
comiNUiy; represented by H- B. McDonald. (J. K. Bird, 
and H. Baiimanrm 

SLY. W. W., MFC. CO.. CleveUnd.~-Wll! show a 
2> section drawer type core oven oomplcle In every 
detail; represented by W. C. Sly. K. J. Moore, D. K. 
Hadley. P. W. CraUe, 8. 1!. Halrd, F. A. Ebding, 
and fi. K. Farmer. 

S.M1TH, II. P.. ft SONS. Chicago.—Will confine 
their eihlblt to a display of safely shoes for 

mMdera and foundrymen; repreaenfted by J. B. 
Smith Jr. 

SMITH, WKBNKIl CO.. Cleveland.—This exhibit 
will comilt of samples of core oils of their own 
manufactun!, specimen cores made wMh thdr olh. and 
castings in which cores made with their oils were 
used: represented • by Werner G. Smith. Kiank II. 

Dodge, Milton 8. Finley. A. L. Boblnaon. WUlbun E. 

Itayel, liOulB F. Femtei. J. C. DeVciuie. Norman A. 

Boyle. F. K. Sawyer. Jolin Schouer, Charlca 0. Cook, 
uid W. R. ColleUe. 

SPENCER TURBINE CO.. Hartford. Conn. -TTie 
exiilbtt will ronsist of the Spencer turfxi-compressors 
imed for foundry cupola blowing, and for sup- 
pi) Ing air for oil oiul gas bunring fiirnacca; repre- 
aented by 11. M. Grossman and H. E. Phillips. 

STANDARD KaiiirMFJ>iT CO.. New Jla;cn. Conn.- - 
Wllk exhibit radial blast harreto in three sizes and 
one slatidard cinder mill. Tlic radbil blast barrel 
and the cinder mill will be In operation dally; repre- 
Bfiited by C. A. Drclsbach. C. 8. Johnson. F. Wash- 
bum and J. R. Sheldon 

standard sand ft MACHINE CO.. Cleveland.-- 
Will show a standard facing and core sand mixer, 
represented by H. E. Boughlon 

STERLING WIIEBI.BARROW 00, Milwaukee.—Thil 
exiwbit will consist Of a large and most attracllve 
display of rolled steel flasks, Rreclal foniMlry wheel¬ 
barrows. and other specialties, such a.s shop boxes, 
trucks, skim (rtios, wedges, etc.; represented by I. R. 
Smith, II. H. B.ikrr, A. E. Wekh, R. F. Jordan. 
J. J. Cojiie, J. M. Dickson, 0. K. Sleep, G. H. 
Lambkin, J. W. Ihjpp. J. M. Patterson. Herman 
Koltboff. Leo Hartwell, and E. C. Mileller. 

KTEVENS. FREDERIC B.. Detroit. 

STODDER. IV. F.. Suncuse, N. Y.-»Wm show a 
suction sand blast noxzle designed to eliminate tho 
use of presmire tanks; represented by VV. F. Stodder 
and M. A. Stodder. 

SULLIVAN MACHINERY CO.. Chlca»o.-Win exhibit 
one of Its angle compound belt-driven air compressors. 
This, machine will Ite operated by a Tfi-horiepowcr 
General Electrlo motor and will supply Mr. as at 
prevjloui f9q)oaltloni. for oHter exhibitors at the 
fouudiy show, will be equipped wHb standard end 
" foUlBg finger type of plate valve. The Bifillvan eMilbtt 
wlU also Include one 10 x 10 straight line, single 
lUie belt drlveft air compreeeor, enclosed working 
parti and splash system of lubrication, ooa auger 
drin used fPr breaking eoree In fmindr^, alio a 
utility rPrga hammer for mlsedlineout lljptt toiging: 
repreeanted by E T. Stone, B. T. WeUi, 1I« T. 
WhW'anl B. B. Xbig. 

SUmiOR BAND CO.. Cleietand.—Bamplei of 

molding send iiittabto fbr all classes of eaitltiu In 
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Iron, brass, steel, aluminum, etc., will bo iliown 
at Die booth of this company; repre^nted by W. H. 
Smith and H. C. Koonti. 

TEETOR CO.. R. J., Muskegon. Mich. 

TliO.MAS ELEVATOR CO.. Chicago.—Will uhlbU a 
Hue of wniiichlcss chucks; represented by A. W 
BuldebiU‘k and J. J. Moon. 

TOUCHWELD EQUIPMENT CO, Chkvigo.—Will 
show a complete lino of torcliweld profluria, such as 
welding apparatus, culling aptiorutas, preheating appa¬ 
ratus. and everything that interests the metal welding 
industry. Many new features In cutting e<iuipm«(it 
will be Introrliiccd. Ineluding o. machine welding 
tsrch, a marliinc ciiltliig toich, and aUm a number 
if new Ideas fur Increasing the efficiency and economy 
of tliese parileulor* Items; represented by W. A. 
Slack, H. II. Fenstcinakcr. C. J. Nyqifist, and 
tjctjTge Rmedley. 

TRUSCON STEEL CO., Youngstown, 0.—The ex¬ 
hibit will eonslst of pressed steel foundry flasks; a 
preased ateel pUtform for lift trueka; photographs 
and layouts of various typea of Industrial buildings, 
and side wall steel windows, top hinge eonllnuomi 
monitor steel sash and a tension operating device. 

UNITED COMPOUND CO.. Buffalo.—This exhUilt 
will comprise samples of the material and also demon¬ 
strations of Its appllctttion; repreaented by John W. 
Bradley and L. F. Lcncy. 

UNITED STATER GRAPHITE CO., Saginaw, Mich. 
—Tire exhlMt will eonslfit of a display of graphite 
and graphite products for the foundry trade. They 
are planning on making a practical demonstralion of 
foundry facing and expect to have something In the 

way of a souvenir for distribution to the trade at 
this gathering; represented by H. F. Giimp, Charles II. 
Schenck, J. G. Drought, C. D. MMntosh, R. J. 

Edmislon, and A. B. Harvey, 

U. S. MOLDING MACHINE CO., dcveland.— 
Expect to exhibit a iwmber of molding machines, in¬ 
cluding plain air squeeze machine. Jar and squeeze 

inachlnr. Jar mpnese pattern drawing. Jar squeeze 
roll oier. Jar pattern drawing machine, Jar loll over 
pattern drawing, plain J.ir machine. All of the 
machines will be operated making molds; represented 

by J. N. BaltMifcld, J. L. Battciifeld. C. F. Batten- 
Md. and Harold Kllnkler. 

UNITED STATES SILICA CO.. Chicago.—Tills 
exhibit will comprise laniplrs of flint shot for sand 
blasting and flint silica for steel molding and core 
making, also samples of castings produced with these 
materials, also printed matter regarding plant opera¬ 
tion and results obtained by flint shot; represented 
by Volncy Fos*er, Lewis B. Reed, H. F. Goeblg, 
and Oliver Cook. 

UNITED STATES SMEI.TING FLRNACE CO.. 
Helleillle, HI.—Rotary niellbig furnaces for melting 
brnxs, bronze, aluminum; for smelting and refining 
work and for melting vitreous enamels will be sltown 
In capacities of 200, 400, 1000 and 2000 pounds' 
represented by Arthur Jwics 

VIBRATING MACHINERY CO.. Chicago.->WII1 have 
R cuniplcle battery of special electrical send sifters 

in o|>eratiun during the show; represented by Julius 
RchmeU-r and William Lindsay. 

WADSWORTH CORE MACHINE ft EQUIPMENT 
CO, Akron, 0.—BooDm occu|>lcd by this company 
will be more In the form of a reception room or 

office. It Is proposed to exhibit but not demonstrate, 
special 3-(>pli^ motor driven coro making modiliie; 
also ll^-lnelWore cutting off and ootilng machine, 

for cutting off and oonlng coreii from ^-Inch to 4 
Indies, and quite a few various allies of aU steel 
core drying plates and bottom pistes; represented by 

George H. Wadsworth, M. C Bammom, and L. L. 

Crane. 

WALLACE. J. D., ft CO., Chtcago.-^Wm have 

an exhibit of the 4-lncli bendh pfauier, O-Inch beneh 
Jointer, urivenal bench sew. plain bM lav, and 
a 14-lneh bench bend saw; represented by J. D. 
Wellace, H. Ramsay, D. H. Bhartle, Henf 

Im&hang, and James Btewirt. 

WARNER ft 8W.\BET €0<, CMbUltf.—ftlldifaN 
tools wUl be shown at this booth Indnding t vd- 
lenil beUew bnagen tunral kttm. tftUr driven, 

with Lavoie Mr ebnek, shown In aetuM operation: and 
a dodble frietlon bock lenied twret liEw, nwter 
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driven, also with Lavoie air ebuek, boldini a eone 
gear, with operating time of from 3 to 3)4 ibhiM 
each; represented by R. G. Buyer, C. B. Ne«6iirt. 
C. B. Phillips, and L. K. Berry. 

WAYNE OIL TANK ft PUAIF CO., Fort Wayne, 
Ind.'- Will exhibit Ml burning fumacce for brass 
melting of both Die tilting nonrruclbla and crtiMblo. 
types; represented by 8. D. RIekvd, A. P. IHiimnaiK 
and K. B. Lipsott. * 

WEHTINGHOUSE EWCTRIC ft MFG. CO., 
Pittsburgh. Pa.—The exhibit of this company 
eludes one 130 kilowatt synchronous generator, 
single phase 60-cyclo tnnsrormcre, one 176 
single operator welding uifei^also several types of 
motors, controllers, swllchenb. lelds, elecUode hold¬ 
ers. adapters, lenses, etc; rfihoented by W. H. 
Patterson, W. W. Reddle, A. M. Candy, F. D. Egan, 
and Q. IL Jaspert. 

WESnNGHOrBR TRACTION BRAKE CO, Pitta- 
hurgii—Expeci to have on exhlblthm the fMloaring 
apparatus: Air compressors, motor and fteem driven; 
detail accessories, such as pressure governors, cutout 
rocks, operating and rontnl valree, air reservoirs, 
etc., represrntod by F. C. Young, 8. A. King, M. 11. 
Burchard. L. M. Pease, 0. H. Miller, and J. B. 
Wright. 

WllHELER. r. IL, MFG. CO., Olleogo.—Will show 
a complete line of protective apparel, spring knee 
lugging; springless legging and bip legging; spats, 
asbestos gloves, lined and onltned; asbestos mittens; 
one Anger mittens; aprons; and complete line of wear¬ 
ing apparel, with many new articlaa and general im- 
provements of tlic ahMe line; represented by F. H. 
Wheeler, E. L. Wheeler, and G. E. Pratt. 

WHITE ft BR08.. INC., Plilladeipbla.—Ibis ex¬ 
hibit will consist of costing copper-composition and 
bronze ingot metals, manganese bronze, yellow brass 
ingot metals, babbitt metols. and Ml nonferroue Ingot 
metnlb; represented by Frank Krug, Raymond Hunter, 
lTor.nre Krider, L. D. Kluver, and Frederick A. 
Reinhardt. 

WHITEHEAD BROS. CO.. Buffalo. 

WHITING FOUNDRY EQniP.\IRNT CO., Harvey, 
HI.—One worm geared cruie ladle of 4000-pound 
cap.'ieHy, one iron cboiglng ear of 4000-pound eapac- 
ity. one tumber, t'lO i 48, one model of trolley will 
be shown at this booth; leprcoented by R. H. 
Bourne, A. H. McDougall, 0. P. Fisher, R. 8. 
Hammond, A. W. Gregg, and R. E. Prusslng. 

WHITMAN ft BARNES MFC. CO.. Akron, ^.— 
Will display drills vhI reamers of all types and will 
have a grinding iparidne In the booth for the purpose 
of showing bow to property grind drills; reprmented 
by George B. Hume. R. A. Ammon. II. E. Fisher, 
George D. Ceska, II. Z. Callender, and H. B. Carake. 

WRIGHT MFC. CO.. Llalion. O.-Tbe line of ex¬ 
hibit win Incbide chain holets and trolleys; repre- 
senled by .S. J. Woodworth, R. C. Blair, H. F. Wright 
and H. II. Wright. 

WOODISON. K. J.. €0.. Detroit.—The exhibit will 
Include a full line of molding machine and core 
making machines, core box drawing machines, core 
Mowing maelibief, erurible and iron pouring devleee. 
back bone wax fillet, foundry supplies, facing, and 
piaUra and polish^’ supplies and eompositloni; rop- 
resented by E. J. woodlson. 

WOOD’S. T. B.. SONS CO.. Chambersbnrg, Po.— 
Will exhibit equipment for the Wood system of taper 
snap melding, comprising the Peerlees Patented 
Tapered Bmp Flask and A'utomatle Adjustable Pat¬ 
ented Bnap Jacket. Flasks and Jackets will be. shown 
in vorlmiB Msee adopted for a wide range of mop 
work; represented by Charles M. Wood and Vlefeor 
Lasher. 

WRIGHT kirO. €0., LUbon, 0. 

YOUNG BROniEBB €0.. DetrMt-Tlili eihlblt will 
show a two-comporUMnt rack type eore oven, dnpli- 
collng an bidliiiia Jnstallailon. One eonpaitramt ghtini 
for 01 and Ml IliM, the oOMr wilti aieelrfe beMora 
Photo pfoMor wlQ be ImilaBrd for fflartiMIni io- 
otaUatloni tbfMgjlMiM ttar couniiy; .nepimptod h| 
Geerfi A. Tomf, R. E Reed. V. A, floi, 1. p. 
Meyer, 0. Q. Piny, T. P.EdcVlckif. A. B. A'ekWmttin 
and T. Mon. 
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a FTER the armistice, businces cncd strangling of the inflow of pig The value of eflicient freight faciU* 
faltered and there was stag- iron, coke, sand and other materials,' ties for the foundry has been ap«« 
nation in the industries of and the difficulty of shipping the preciated by C. S. Koch, president 
the country. Then the auto- products of the shop. It is easy to and general manager, ana IL J, Koch, 
mobile industry, fed by the profits see that without proper delivery fa- secretary and sales manager of the 
many had made during the war, be- cilitics the foundry is badly handi- Fort Pitt Steel Casting Co., Mc- 
came active and introduced a 


wave of prosperity which con¬ 
tinued to expand until the 
foundation of the economic 
structure began to tremble un¬ 
der the strain. This weaken¬ 
ing was seen in growing ina- 
•bility to secure materials of all 
kinds, and the situation finally 
became so acute that work on 
the superstructure of luxuries 
was curtailed and the country’ 
decided it must do what it 
should have done in the begin¬ 
ning—strengthen the founda¬ 
tion by reinforcing the trans¬ 
portation systems of the coun- 


1 ^VERY industrial establishment has impress- 
I ed upon it the mark of individuality of 
f some one or more of its executives, Conversc- 
i /y a closer acquaintance is possible token some¬ 
thing is knowfp of the life work and accomplish¬ 
ment of a person whs/m one meets away from 
his daily environment. The accompanying ar- L 
tide presents an exceptional steel foundry 
which is actively directed by Carlton S. Koch, ^ 
the president of the American Foundrymen*s k 
assutialion. It is offered at this time in the 
hope that it moy make fotiudrymen better t 
acquainted with the head of their organisation. ■■ 


Kcesport, Pa. Transportation 
first was Considered years ago 
when the plant was located. 
Among the several reasons why 
McKeesport was selected as 
the home of the company waa 
wide railroad advantages at 
hand. The Baltimore & Ohio 
railroad runs along the north¬ 
ern edge of the company's 
properly and is paralleled by an 
industrial track which extends 
along the east side of the build¬ 
ings, as may he noted in Fig. 4. ; 
This road affords shipping fa»>^ 
cilitics east and west and con¬ 
nects with the Buffalo, Roch¬ 
ester & Pittsburgh railroad which 

•in 


try in order that prosperity may go capped. This lesson has emphasized 

ahead without danger to the economic the importance both of railroad taps the territory to -the north, 
system. transportation into and out of the addition to the direct contact with 

fhc foundries of the country were foundry and also of internal move- the Baltimore & Ohio, the plant is 
strongly affected by the general trans- ments of materials and castings in near the Pennsylvania and the , Pitts- 
portation situation with its threat- the shop, especially in handling sand, burgh & Lake Erie railroads. Ad- 
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HCy 4 THK ('ONSISIH OF A (iUOl!!* OF FIVE FAR\LLEIi BUILOINOS LOl'ATKl) BESIDE THE ttAILUOAD RIGHT-OF'IVAY--A14 INDUSTRIAL TRACK 

FROM THE KIJliNAO: ROOM TCI THK I'OUKINtJ STATION SEHVEH TO CO.WEl THE MOLTEN METAL TO THE MOI.DINO DEPARTMENT 


vantage is taken of this proximity to 
truck- materials to and from these 
lines. Through the Pittsburgh & 
Lake Krie railroad connections, the 
New York Central system, the Erie 
railroad, and the Western Maryland 
railroad arc reached. The Pennsyl¬ 
vania railroad, of course, opens up a 
wide territory both ea.st and west. 

To understand the system of trans¬ 
portation and conveyance within and 
about the plant the location of the 
buildings should be noted. The gen¬ 
eral layout is shown in Fig. 4. Here 
it may be seen that there is a clus¬ 
ter of five distinct buildings around 
which arc scattered a number of 
smaller buildings such as the pat¬ 
tern shop and storage building, the 
ofTice building, store room, etc. The 
^ five buildings in the main group cx- 
t^d parallel to each other. The an¬ 
nealing and sandblast building is 
shown in the lower part of the il- 
1u$tration. The building next above 
it contains the core room, the grind¬ 
ing «tnd chipping department, and a 
portion of the molding floor. The 


third houses the remainder of the 
molding flour together with the sand- 
storage bins. Above this is the fur¬ 
nace building, and the machine shop 
and engine^ room are at the end. 

Scr7rd by Industrial Track 

Pig iron and sand are unloaded 
along the railroad track which paral¬ 
lels the company’s property on the 
one side. An industrial track serves 
to convey these materials to the 
foundry. The sand is taken to the 
elevated track which runs over the 
sand bins. The car containing the 
sand is to this track by an 

elevator and dumps the sand into 
separate bins as desired. 

Stock for the furnaces is brought 
lo the furnace room on cars. When 
the metal is melted and ready to 
pour it is carried to the pouring sta¬ 
tion between the two molding floors 
on the track, Fig. 4. It may be noted 
that the sand mixer is located in front 
of thOr sand bins, adjacent to both 
molding floors. This mmlmizea the 
distances by which the safld is car¬ 
ried to and from the molding floors. 


Both molding floors are conveniently 
located with I'ispect to the grinding 
and chipping department. This ar- 
rang>;ment of parallel buildings has 
another advantage besides that of 
bringing the dilTcreni departments 
near to each other, thus minimizing 
the distances for conveying metal, 
sand and castings. This other ad¬ 
vantage is seen when it is desired to 
extend any department. If more 
molding floor space is required it is 
only nccessa^ -to lengthen one of 
the buildings, and this can be done 
without disturbing the remainder of 
the shop. 

An illustration of this feature re¬ 
cently was given when it was de¬ 
cided to install an electric furnace. 
All that was necessary was to 
lengthen the furnace building 60 
Icct, and no other part of the shop 
was discommoded. The furnace room 
now contains two 2-toii side-blow con¬ 
verters and two cupolas for melting 
the converter charge. Only one of 
the cupolas >vith jts converter is 
operated the same4»day, and as three 
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heat^ can be n^ade in an hour this 
converter has plenty of capacity for 
the requirements of the shop which 
is' equippe.d for makingr 500 to 600 
tons of castings a month. As many 
as 30 heats have been taken off in 
j04ioiir day. 

Few castings are made which 
pigh over 25 poundsT. The general run 
castings is of light weight, iiitri- 
^Ic design, with extremely thin see¬ 
ms and is mpnarily for electrical 
^ ITachiiiery, liftpT jacks, oil well snp- 
^plies, motor^Pneks, rolling mills and 
for the lighter parts for locomotives, 
cars and railroad equipment. 

Although the coaverters have given 
satisfaction and turn out metal which 
ran into the finest castings and docs 
not crack, even though brackets are 
not used in many angles whore the 
cooling strains are excessive, the com¬ 
pany has decided to install a 3-ton 
heroult electric furnace. This is re¬ 
garded as an experiment and only 
one of the converters will be dis¬ 
mantled. Some new features will be 
tried on the electric furnace and it is 
hoped that advantages will be ob- 
. tamed. 

Carbon Contents Regular 

Metal is taken from . the converter 
at intense heat and with great re¬ 
gularity as to carbon contents. Fer¬ 
romanganese is added to the bath 
before it is poured from the con¬ 
verter. Fcrrosilicon is added in the 
ladle. Both of these alloys are used 
in the solid state. The fcrrosilicon is 
heated somewhat before the molten 
metal strikes it, by adding it to the 
ladle as soon as the metal from the 
previous heat has been poured into 
the molds. Two ladles arc used al¬ 
ternately. This allows the ladl^ with 
the fcrrosilicon in it to be heated 
under a gas or oil flame after each sec¬ 
ond heat. The ladles are 2-ton capacity 
and the entire converter charge is 
poured into one ladle which is car¬ 
ried on a buggy having brackets at 
each end for the trunnions of the 
ladle to rest upon. The buggy is 
pushed to the pourina^ station by a 
tractor on a track wkich - is shown 
near the center in Fig. 4. 

Fig. 5 shows the ladle at the pour¬ 
ing-off station. When the tap ladle 
is brought to this • place the slag is 
pulled off. The first metal from the buggy 
ladle is caught in hand ladles held by the 
men who pour it. The hand ladle 
when filled is hung on the hooks 
suspended from a monorail and this 
Is carried to the molding floors. After 
some of the metal has been poured 
from the buggy ladle it no longer is 
necessary to lift the hand ladle from 
the monorail caA*ier, but the carrier 
can be pushed near enough to the 
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buggy ladle, to receive the metal from 
it. 

1 his monorail extends from In front 
of the* pouring station to both of the 
molding floors. Seven men ponr oK*; 
three take the inctal to the one mold¬ 
ing department and four carry it to 
the other molding .section. When not 
pouring, these men help to clean 
floors. Another gang of seven men 
shake out the castings, while four 
men are employed to keep the Mies 
in condition and pour, the big ladle. 

I he molders and machine men do 
nothing but mold. All casting arc 
removed from the foundry at night. 
In the morning the men who later 
pour the metal, fill dump skids with, 
about 40 per cent of the sand. These 



' i '727 

skids are taken to t)ie saiiitf mfxor 
which IS located between the molding 
floors. Here they are dumped ttntH 
the -pile of sand becomes too hlgfhi 
after which the skids are allowed to 
stand near the mixer* until ncede<L 
'J‘he skid.s arc conveyed by electric 
lift trucks of which the company uaes 
three. These trucks together' with 
the tra-nor and a few hand-opeMed 
lift trucks, supply practically all the lo¬ 
comotion for materials inside the shop* 
Mixer Works Continuously ' « 
The sand' mixer is operated contiiiv- 
ally all day. Three men shovel the 
into a bucket which lifts on a 
ing and shoots the sand into-, the 
niixer. Old sand is mixed with new * 
in the proportion of 45’ to 10 or IS * 
depending on the work Tor which the 
sand is to be used. One part by 
vcdiime of fireclay and the same amount 
of flour is added to this mixture, 
together with enough water to give 
it the proper temper. Sand is drop- 
t)ed directly from the mixer iinto dump 
boxes which are carried to the moldhig 
floors. This sand is used as facing 
by the inoldcrs. 

The mixer may be seen in Fig, 3, 
To the left a truck is dumping a 
load of sand and to the right another 
may be seen placing a box in position 
to receive a load from the mixer. 

The hopper for charging the 
mixer is raised for discharging 
load of sand. The sam# 
trucks carry refuse sand to. 
the dump on company land. 

A different system for 
handling the sand is be¬ 
ing tried by the com¬ 
pany. With the new 
system each molding 
floor is supplied 
with three rows of 
skids. Each skid 
holds six molds of 
the average sice 
which is about .14 
X 17 inches. The 
molder Alls one row 
of skids and while 
he is ft lliftg 



no. BROUm TO THE PUUBim STATION IN A LADLE CARRIED ON A BUGGY- 

PROM KERB IT 18 CARKIBD TO TUB MOLDING PLOOBS ON MONOBAlLE 
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PIG. fK^NE HOLDER MAKER THE DRAG AND THE OTHER THE C0PB-<^:0RE8 POR THE DRAG ARE 
BET ON A RACK NEAR THE HOLl)BR->MOtDS ARB PLACED ON SKIDS 

the next row the nfolds in the first __ 

row of skids are poured and the 
flasks taken oft and piled near the 
tnolder's . bench. Then when the 
molder is filling the third row of 
skids, flasks arc taken from the second 
row, and skids in the first row arc 
carried by thie electric lift trucks to 
a portion of the floor where the sand 
and castings are dumped. The skids 
arc then taken back to the molding 
floor and formed into a new line for 
receiving more molds. When the 
^and IS dumped it is tempered and put 
through a vibratory riddle placed 
over a box on a skid. The filled box 
is carried hack to the molding flo6r 
aiid^ set down in close proximity to 
the molder. 

This process is illustrated in Figs. 

6 and 7. Fig. 6 shows two moldcrs 
working on one mold, the one making 
the cope and the other the drag. In 
front of each molder there is a pile 
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of 'sand and between them ther^e ts 
a box of facing sand. Cores are used 
only in the drag of this mold. The 
i-ack on which the cores arc brought 
from the core room may he seen 
to the 'Tight in front of the molder 
working on the drag. One line 
skids to the left has been filled 
the line to the * right is nearly 
of molds. The line in the center 
been taken away to be dumped 
will be returned the scc_, 

line of skids is fill^^^ Fig. 7 t' 
line o<f skids to the nRt has been 
poured and two workmen are lifting 
the flasks from the mold. This is 
done rapidly by means of two hooks 
which hang loosely on the bar carried 
by the two men. The hooks arc let 
down and fall against both sides of 
the flask engaging the lugs. The 
workmen then raise the bar with a 
jerk and the flask comes from the 



FIG. 8-CORES ARE BET ON A BACK BEHIND THE CORfiAUKER—FROM HERB THEY ARE BBT INTO 
DOUBLE<HND OVENB LOCATED ON THE OPPOSITE SIDE OF THE RACKS 



NEXT. ROW AND TKB OTHER ROW 18 CARRIED TO THE DUMFINQ STATION 


mold. The flasks have been taken 
from the row of skids to the right 
and piled near the molder, and the 
electric truck is ready to lift the first 
skid and carry it to tlie dumping 
floor. This method of handling the 
sand has proved so beneficial in the 
short time it ffas been tried that the 
company contemplates adopting the 
system throughout the entiie shop. 

For a number of years a study has 
been made to determine the method of 
molding best suited to the demands 
of the shop, and it was finally decided 
that it would be advantageous to 
adopt the plain jar-ram molding ma¬ 
chine for all machine work. The 
major advantage of this method which 
appealed to the company is the ease 
with which the machine may be 
chang^ed from one patem to another. 
This is important to /he Fort Pitt ^>m- 
pany because many of their customers 
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havfs short run orders which they.end 
mih their repetition work. Again, the 
company receives orders for a large 
number of castings which call for 
only a few a day. In such cases, 
with the jar-ram method it is no 
^rguble to change from one pattern 
another. An illustration of a job 
ping worked undei* these conditions 
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One of the most complicated and 
delicate castings which the company 
has to make is the wheel for an elec** 
trie baggage truck with the blank gear 
cast inside. The casting with portions 
of the mold and cores is illustrated in 
Fig. 12. The mold is rammed on a 
jar-ram machine and a boy makes the 


’ , * 729 

make the mold. The ogo it m *seoM^jS 

and forms the upper 

rim of the wheel. Thfr 

at B. The other diy-sagd co^ ils;!^'iaN 

a tenter core fotgalng 

casting is poured from 4wo ^ 

cut in diagonaUy opposths 

the mold. No brackets mre 


that of a water scoop for a loco- 
hotive, Fig. 1. A large number of 
l^ese castings^j^ on order, but de- 
very of a day is required. 

'^For this redffiii, in order not to stock 
them, not more than four are made 
each day. 

Jobs Easily Changed 

In making these water scoops the 
pattern and flask are clamped to the 
machine and four drags are rammed. 
The lower portion of the core is made 
of dry sand, but the larger portion 
is made on the same machine as the 
mold. The core box is placed on the 
machine and jolted. Then the dry, 
core is placed on top of the green, 
sand section. This is covered with 
a form, as illustrated in Fig. 9. AUer 
the form and the core box are hooked 
'together they are rolled over and the 
core box is lifted off. Then the coi-c' 
is raised by three hooks attached to 
a Y-shaped carrier as shown in Fig. 
10, and lowered into position in the 
drag. The molds are finished by at- 



no. lO-THB IMIY-SAND PAItT OP THE OM 
SUPl'OKTS IT AS IT IS BET INTO TUB UOUO 



One feature about the casting meth-' 
ods used by the Fort Pitt company 
is that few if any brackets are used 
Even the driving cellar castings shown 
in Fig. 2 or the baggage truck wheel 
casting, just described have no brack- 
cls, although they are thin sectioned 
castings with sharp angles. 


Company Trains Its Molders 


The success of this company m bait* 
dliiig difficult castings in a great thitS- 
qre is due to the high grade men .em¬ 
ployed. Practically all the fhoMere 


m 9-^ OHOM-BAKO OOKK 18 JABBED ON A 

TOP—Aran A POBM 19 PLACED OVEN THE 


tadiing the cope pattern and flask 
to the jarring machine and jarring 
four copes. Although Hie,, lasting as 
slK^n in FlgL has .very thin waits 
to which are attached heavy lugs, no 
particular difficulty has been exper- 
tenced in makhigg them free from all 
shrinkage spots without use of chillers. 




MD ON 


boi^ ;^re^ fit the box shown to the 

is'Jjarred And 

pie^ A. 

by-a 
'tKt arbor. 
Two 

of tbem^fiiAy be seeg In position in the 
drag. Two other cores are used to 


teived their training in the coogif&y’s 
own foundry. 

It is possible for the company 
tram its own molders vbecai|pe.r:^)^ 
largest percentage of tb« 
made on jar-fain machines of 
46 are installed, rAngmg Jn 
those with a 24 x 3(>-tnch plibs' 
the larger ones with a 3 x 4f|o4lB 
plate. Fractically no sldll is/,rjecgMx^ 
In rmmfng tnold# on this type; 
cbbie^ but conpkleriihie experi^e/ls 
necesary befo|{rf the new 
comes efficient' in drawtniit Pat¬ 
terns. * What little work is done by 
hand molding is segregated in two 
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FIG. 11—PASTE IS APPLIED TO Tllh (DKH BY TSKSSING TIIR CORF ON A PKKPORATBD FI,0AT 

SVPIMIUTED IN THE PASTE 


the -core loom. When the coremaker 
finishes a plate of cores he places thp 
plaite on a rack behind him. This 
may be sicn in Fig. 8. The cores arc 
pul into four doublc-ciid ovens from 
these racks. As may be noted in Fig. 
8. the ovens are directly in front of 
rack.s. Drying .stands on the opposi, 
.^ide of the ovens'receive the cores 
they arc taken out. The cores arc ca 
ried on the racks or on wood cradle^ 
to a bench where th^^rc pasted, 
ingenious scheme h^ Bjb ecn devisel 
for pasting the cores. /Pliquid paste 
made of glutrin thickened with flour 
i-* mixed in a box. I'hen a wood 
float, as illustrated in Fig. 11, is laid 
on the liquid paste. This float has 
perforations and, when the core is 
pre.sscd gently on the float, paste comes 
through the holes in the float and 
sticks to the core a.s may be noted, 
h'acli ditTereiit style core has a special 


seperate portions of the shop. In the 
one the bench work is assigned and 
the other is devoted to floor work. 
However, a to'tol of only 10 per cent 
of ;thc molding area is given to hand 
molding. A committee decides where 
all niold.s should he gated and gate 
and riser sticks are supplied to the 
nioldcr with the pa!t«!rn so that nothing 
is left for him to determine. 

Another feature about the molding 
practice is that all molds are made 
jn green .sand. The company has 
foinid that it can make its own flasks 
which will weigh little more than flasks 
made from rolled stork. 'I'liese cast- 
stech flasks have I'^-inch sides and are 
extremely long-lived, some of them 
having been in use for 15 years. 

The core room is equipped with two 
jar-ram machines and .seven roll-over 
machines. A row of roll-over ma¬ 
chines Is located along one wall of 


float. After the cores arc pasted they 
again are placed in drying ovens for 
an hour. 

Certain classes of cores are better 
adapted to the jar-ram mefaine than 
to the roll-over machine and special 
arrangements have been made for the 
operation of (ffrese machines. Fig. 
13 illustrates the method of operation 
on one of the jar-ram machines. The 
operator on the far side of the table 
Alls the box with sand after placing 
any stiffening wires which are neces¬ 
sary. Then after jarring the box he 
pushes it across the table to the second 
operator who puts on a p-late, turns 
the core box, and withdraws the box 
leaving the core on the plate. The 
plate is then set on a -rack standing 
near. When- the rack is full, it is 
placed in the drying oven with a Uft 
truck. This oven he seen to the 
WO. IS-THE OBAK WHEEL FOH AN ELECTRIC TRUCK IS MADE WITH CtREEN-SAND BODY CORES with a rack of COres 




13' TWO COUKMAKEIUi WORK ON ONE JAH-UAM mCHINI*;—TUB ONE JARS TUB COBB AND 
THE OTHER KINI8HI>» IT—TWO OR THREE BOXES ARE USED 
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FIO. 15 -TWO CABS ABB USED WITH THE ANNBALIWJ OVEN—WHILE ONE CAB IS IN THE OVEN. 
CASTINGS ARK UNIXIADKD AND LOADKD ON THE OTHRB CAR 


September 15, 1920 

in front of it. besides this rack oven 
thvc arc four other similar ovens, 
the four ovens previously iiientiotied, 
and one cabinet revolving table oven 
in the core department. These ovens 
arc all arranged to burn either oil, 
s*or coke. The flexibility of the 
jmethod for making cores is shown 
this illustration v^hcrc the core- 
.cr has just passed a shallow box 
OSS the table and is starting to 
a deep bo|t|ttVViith this machine 
iiffereut coreflmild be made every 
ime, but the^fsiial custom is to run 
two or three diflferent boxes in turn 
until the required number of cores arc 
made from any one box when a dif¬ 
ferent box is substituted. 

The core room, as may be noted 
in Fig. 4, is located at one end of one 
of the molding bays. Cores are taken 
from here to the molding floors on 
rackf either by electric or by hand- 
lift trucks. This is easily done as a 
system of concrete aisles have been 
laid uU through the buildings.' The 
proximity of the molding floors to 
the finishing department affords ready 
access to the grinders of which there 
aj-c 12 of the swinging type and H. 
double stands. All of these are di¬ 
rect connected to individual motors. 
The flni.shing room also* contains a 
full complement of sandblast equip¬ 
ment. There arc two revolving table 
rooms 8x8x8 feet together with 
one cabinet of the revolving type and 
two 40 X 50 sandblast tumbling bar¬ 
rels. One of the latter is rigged so 
that it will automatically drop its 
load of castings into a truck placed 
beneath it. 

Provision is made for welding cast¬ 
ings when necessary either by elec¬ 
tric or oxyacctylene welders. The 
electric welder is employed where tlicrc 
is much metal to be built up and the 
gas welder is used for deep thin holes. 


The ca.^tings to be welded arc placed 
on one side of a table which revolves 
on roller beamings and has a sheet 
iron shield aeVoss the center of it. 
Thf? table is then turned 180 degrees 
and the shield pi^tects the workm:iti 
who i.s placing the castings on the 
table while the welder is working on 
the other .side. Welded castings arc 
always annealed after welding. 

The greater percentage of castings 
arc annealed in a car type furnace 
shown in Fig. 15. This furnace is 
coal-fired through two doors on the 
side opposite to the one shown in the 
illustration. Four thermo-couples arc 
used to determine the temperature 
of the oven. Two of them are placed 
near each end at the top and two 
extend through the .side opposite the 
firing doors. These are .attached to 
a recording instrument. A selective 
switch also connccl.s any one to an 


indicating instrument. Casitings arc 
piled carefully on one of the two cars. 
When it is desired to iplace the cast¬ 
ings in the oven the doors arc opened 
and the two cars arc moved, the one 
out of the oven and the other into 
the oven by a continuous wire rope 
operated by an electric windi. The 
furnace hold.s approximately 4j4 tons 
and the castings are heated 5 hours 
on the average. After that they are 
left to cool in the oven from 8 
12 hours. * 

Jn .'idditioii to the car-type oven two 
miifllc ovens are employed. Tly^se 
ovens were used for all annealing, 
but .since the car-type oven has been 
installed, they arc used only for an¬ 
nealing the most intricate castings 
which require special care in packing. 
The main advantage in the caMype 
oven i.>, that it is easier to load and 
unload, and that it can be operated 
almost cotiiinualiy. 

One of the diihcaltie.<i which so fre¬ 
quently exists in the cleaning depa^rt- 
ments of steel foundries is to handle 
the work systematically and in the 
order in which it was produced in the 
casting department. The Fort Pitt 
company has to a great extent over¬ 
come thw difficulty by an arrange* 
mrnt of skids, handled by electric 
lift trucks. Reference to Fig. 14 nvill 
show the general use of these skids 
as applied to the grinding department. 
A skid full of castings to be ground 
is placed behind a grinding machinej^ 
and an empty skid is sto^ aside of it. 
The workiiian take^ the castiAg front 
one skid, and after it is ground, place* 
it on the othkr. The same sysjtem is 
applied in every other opera1l<)|i in 
the finishing department. By this 
method, no castings are placed on the 
floor at any stfige of the operation. 



na 14 - 4 U 81 !tNQB ARB BROIKHIf TO TUB GRtNDBSi ^ BKHW BV AN BUSCTBIC UPT TRUCK- 
BOMB 8X108 HAVB WOOD XUNNEMB WHlUS HAVE BLNNBR8 MADE OP CAST STEEL 
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Resume .Operations in 
Indiana Foundry 

Operation of the Huntington Steel 
Foundry Co., Huntington, Ind., will 
be resumed •immediately by a new 
and refinanced company which has ac¬ 
quired the property. William H. 
Armstrong, mayor of Racine, Wis., 
wht> in president of the reorganized 
company, has had a wide manufac¬ 
turing experience. For seven years he 
was secretary and 'treasurer of the 
h^itchcll Motors Co., and now is presi* 
dent of the Armstrong Foundry Co.; 
president of the Splitex Radiator Co., 
and vice president of the American 
National bank, all of Racine. £. T. 
'rdton of Chicago, the new vice presi¬ 
dent of the fTimtington Steel Foundry 
Co., has had over 20 years in steel 
casting manufacture. He was asso¬ 
ciated with the National Steel Found¬ 
ries, Milwaukee, for a number of 
years, and was then gci'cral manavicr 
of the Felton Steel Co., that city, 
which company still bears his name. 
Recently, however, he has been identi¬ 
fied as consulting engineer with Frank 
D. Chase, fne,, Chicago, N. T. Silver, 
Racine, is secretary and l.eo Cohen, 
Chicago, is treasurer. The new com¬ 
pany will speciali.Te on electric steel 
castings, operating a jobbing plant 
and will discontinue the production 
of gray iron castings. 

Withdraws from Castings 
Company 

'J^hc American Metallurgical Corp., 
Philadelphia, announces that its hold¬ 
ings in the Philadelphia Electric Steel 
Castings Co,, Philadelphia, have been 
sold to the recent purchaser of that 
company, and the Metallurgical cor¬ 
poration has withdrawn from the 
company, both in connection with the 
finance and as to service of its 
officials. 

West Point Foundry Elects 
Officers 

At a recent meeting of the stock¬ 
holders of the West Point Foundry 
Co., West Point, Montgomery county. 
Pa., the following officers were 
elected: President and secretary, Her¬ 
bert. L. James, vice president, Llewel¬ 
lyn M. James; treasurer and manager, 
Samuel B. Strauss. These men have 
J^ad many years of practical shop and 
foundry experience. Herbert L. James 
was connectfd with the Crane Iron 
Works, Catasaujqua, Pa., for fourteen 
years tnanufacturlng gray iroih basic 
and low * phosphorus pig iron. For 
the i^st 15 years he has been man¬ 
aging machitj^ shops and foundries 
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making light and heavy castings in 
green sand, dry sand andl loatn.. Llew¬ 
ellyn M, James also has had an ex¬ 
tensive experience in the same line. 
During the war he served as super¬ 
intendent of production on marine en¬ 
gines for the United States shipping 
hoard. Samuel B. Strauss has had 
20 year.s' experience as molder and 
superintendent of foundries in the 
vicinity of Norristown, Pa. 

The main foundry building meas¬ 
ures 40 X 150 feet, or 6000 square feet 
of molding space. The cupola capacity 
is 30 tons a day. The cleaning room 
and core ovens are almost finished and 
it is expected that production will 
commerce shortly. The company claims 
to have contracts and work in sight 
for the next three years. 

Forehearths Not Often 
Installed 

By Diller 

Question: We should like to know 
if many foundries use forehearths on 
their cupolas and whaf are the ad¬ 
vantages of such hearths. • 

Ansu'cr: Few foutulrics in this coun¬ 
try use forehearths with’ their cupolas, 
but it was almost the univcr.sal custom 
in Europe to use them. In more recent 
years many of the new installations in 
Europe do not include them. The ad¬ 
vantages claimed for forehearths are 
the retention of heat in the metal longer 
than if the metal is held in the cupola 
or in a mixing ladle. It also is claimed 
that Ics.s sulphur is taken up by the iron 
when the forchearth is used. The fore- 
hearth is simply a covered vessel for 
holding the iron with a hole for tap¬ 
ping the metal and another for tapping 
the slag. It is directly connected to the 
cupola so that the metal may run into 
it as soon as it is melted. When the 
metal is in the forehcarth it is not sub¬ 
jected to the action of the cold air from 
the blast which would iRrike it were 
the metal field in the cupola; neither 
does it lay against the coke bed, and 
so it may absorb less sulphur, Just 
how much advantage is gained in these 
respects has never been measured. On 
the other hand, the expense of keeping 
up the liAg of the forehearth is a 
detriment, and it is not as flexible as a 
ladle wlii<;h may be removed easily when 
desired. 

EstabUsh Alloy Fonndiry 

An aluminum ^'and hirasa foundry 
has just been estaUUuid' «t 2157 Blue 
Island avenqe, hudec 

name the National AluiiiiMttitt ^ fttw 
Fotindry* by Vieibr ' gnd 

*Fntik T. hukMf . leMing in 

non ferrous alloys will be produced. 
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Water Causes Explosion 

In a recent accident the top of- a 
steel furnace was ’ blown off when a 
charging box of scrap, containing some 
water, was dumped into the furnace. 
This charging box was loaded out 
doors and a considerable amount' 
snow had collected on the scrap. wi 
brought in doors the snow melted 
the water collected in the bottoiml 
the box. It is of course evident tlj 
had drain holes beB^'*)rovided in 
bottom of this bo^l|(|^ would hal 
held no water and the explosion wouldT 
not have occurred. 

Selling Agency Secured 

The II. & R. Mfg. Co., Indianapolis, 
nianufacUirer of molding machines 
has entered into an arrangemenit with 
the American Molding Machine Co., 

hereby the latter company attends 
to the selling end of the business. 
The two companies continue as before 
entirely independent entities each op¬ 
erating its own manuhicturing plant; 
but with the American Molding Ma¬ 
chine Co., attending to all the sales. 


All Ready for Columbus 
Couveutiou 

iConclnded from page 716 ) 

Co. also has a foundry in Columbus. 

An interesting and rather unusual 
foundry is that operated by M. C. 
Lilley & Co., which manufactures 
lodge and society regalia. This firm 
produces its own small nohferrous 
castings which enter into the orna¬ 
mentation of its uniforms. In addi¬ 
tion to this foundry, several brass 
shops supplying, machinery castings 
and 'plumbers goods arc in operation. 
These include the Atlas Brass 
Foundry, the Columbus Brass Co., 
the Buckeye Pump & Affg. Co., the 
Ohio Pump & Brass Co. and 'the 
Hocking Valley Railway Co. foundry. 
The Seagrave Co., builder of 
apparatus, has a brass foundry of 
its own, ^ 

Ohio State giniversity mamtains an 
interesting shop where its engineering 
students are instructed In elennentary 
foundry practice in connection with 
their course in shop pract^e. 
ternmaking, simBarly it tanght in 
the woodworking abopa qf tbp. ipii- 
versity. 


The name of the -Ik 

Ffttingt M PfltroS Wpijipq 

the DelroH Bvae* A ICfl 
This. _. 

combined name until the present time. 




English Foundry Makes Rail CMp 

Quantity Production Metkoda Are Employed in Thia Britiak Slwp—Mold* 

Are Made on Roll-Over, Strippm|f-Plate Mackinea of Special * 

Deaign —• Cupolaa Melt Gontinuoualy 


BY H. COLE ESTEP 


AIL chairs ax e vir¬ 
tually jBuown 
in 

States. In Great Britain, 
however, they arc re¬ 
quired in such large 
quantities that a num¬ 
ber of gray-iron found¬ 
ries have been designed 
and built to deal almost 
exclusively with this 
specialized commodity. 
These shops are equip¬ 
ped with all of the 
facilities usually found 
in modern manufactur¬ 
ing foundries. Molding 
m a c h i nes, mechanical 
sand-handling apparatus, 
■mold conveyers, pouritig 
devices, etc., arc exten¬ 
sively employed. The 
rail chairs and kindred 
products are turned out 



KIG. 1—THE "CtUIRED kimifi" OP KIPLING—SECriON OP A BRITISH RAILWAY LINK 
RIlOWIN'a HOW RAIL ClIAIItS ARE USKli 


ducers of raft chaifi 
in thif United KlAg- 
domi one of the mdit 
prominent and largeot'^ 
Smith-Patterson ii Co.; 
Ltd., Blaydon-on-^TyAei 
near Newcastle, Eng* 
land. Under the 'd^« 
rection of^. Phtter* 
son, works manag^p 
this company recently 
has placed in operation 
a new rail-chair foundry 
ehnbodying a nuihber of 
unusual and interesting 
features which it is 
the purpose • of this 
article to describe. But 
before taking up the 
details of the . new 
Smith-Patterson found¬ 
ry, it is perhaps advis¬ 
able to presc^nt a few 
facts regarding the rail- 


on a quantity basis under conditions cal- tereJ, therefore, possess many fca- chair industry in Great Britain as a 
culatcd to produce the greatest ton- turcs worthy of study by American whole inasmuch as it has no counter* 
nage at the lowest possible cost. The and other foundrymen iritcrested in pari in the United States. * • 

equipment used and problems encoun- mass production, even though they The rail-chair business has grown 

" H role virtep. 1 , E..n,p«.n mon- ‘h* *=»me sort uj) as a result of a fundamental d«- 

appr, Tiim Kol>^DHy. of castings. Among the several pro- fereiice in the construction of rail^Mld 



riQ. »-diiaui, vffiv aoom omi »(» or un-autt rovNon bhowoiq PACOto-OAND emms and molddio lu^kiina 
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FIG. -ONK OF THE <;AN«;\VAYS KIIOWIN'U TU VIN OF MOLfifl READY FOR POURTNO, WITH SAND 
( iH/l'K AND MOhDEKS’ KTATl'IN IN BArKGItOl’NU 


tracks in the United States iiml the 
British Isles. American railroads use 
fiat-bottom rails which are spiked di¬ 
rectly to the’ tics, or sleepers, as they 
are called abroad. British and most 
European lailroads use bull-headed or 
double-headed rails which rest on spe¬ 
cially designed cast-irorj chairs that 
are .in turn spiked to the ties. The 
bottom of the rail is raided about I'/ 
inches above the tie. .\ section of a 
British railway line showing how the 
rail chairs are used is shown in Big. 
1. A plan and elevation of a 50-poiind 
chair showing the rail and wooden 
WTHlge in place are presenittl in Fig. 7. 
This form of track construction of 
course is considerably more expensive 
than that employed in the United 
States, but it is said to have the three¬ 
fold advantage of holding the track 
securely to gage, protecting the ties 
from wear, and making it possible to 
use a less number of tics. On most 
English railways the ties arc spaced 
on 31-inch centers. Some idea of the 
size and importance of the British 
rail-chair industry may be gathered 
from the fact that since, according 
to the latest figures, there are 55.261 
miles of track in Great Britain, there 
must he about 226,000,000 rail chairs 
in * use. They have a limited life, 

about 20 ycar.s,*and. therefore, the re¬ 
placement demand alone is heavy and 
^continuous. 

The chair% are made of a good grade 
of gray iron. 'Fliey are of various 
weights to fit the dirferent weights of 
rail. Most of those now being made 
weight about 50 pounds each. They 
are about 1 foot 3 inches longhand 7]/^ 
inches wide^on the base, which is 


154 inches thick. Thejr usually are 
provided with four spike IkjIcs which 
taper from 1*4 inches in diameter at 
the tof) to 1 5/32 inches ‘at the bottom. 
As will be described in detail later, 
these holes arc made with green-sand 
corc'i As shown in Fig. 7, the lip 
again.st which the tail sets has a back 
draft, which makes it necessary to pro¬ 
vide the pattern with a loose piece. 
Another loose piece is necessary to 
form the horn lip whieh holds the 
wooden wedge in place. The molds 
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arc made on rollover pattern-drawing 
machines, and as Fig. 3 and subsequent 
illustrations indicate, the job i$ not 
quite so simple as first appearances 
might indicate. The castings must 
have a good finish, be sound and 
strong, and meet certain tests yre 
scribed by the railway companies. 

Smith-l’atter.sort & Co. also m 
brake shoes in their rail-chair fou 
ry. The brake-shoe castings wei 
from 21 to 56 poi each and 
molded three in a ;k . using i 
same general equipiiienP and method 
as that employed for rail chairs. Of 
course in the case of brake shoes, 
provision must be made for setting 
the dry-sand cores. In addition to 
the foregoing, special rail-chairs are 
made for switches and turnouts, to¬ 
gether with car jourmil-boxes, buff¬ 
ers, permanent way, and miscellaneous 
railway castings. Tii their jobfiing 
foundries, Smith-Fatterson & Co. also 
make turbine casings and a large num¬ 
ber of other gray-iron castings of 
various sorts. The firm employs 400 
men and has a capacity of about 750 
tons of castings a week. The business 
was established in 1865. The plant 
was moved to its present location in 
1872; about 10 acres of ground are 
occupied at prc.sent. But it is mainly 
with rail-chair production that this ar¬ 
ticle is concerned. 

The new rail-chair foundry employs 
about SO men. It is housed in a spe¬ 
cially designed building. 117 feet long 
and 102 feet wide. A general plan 
and elevation of this structure is shown 



Fin. 4 OM: ok the molding ALVCIIINFM WITH FLA8K ROLLED OVER READY TO DRAW PATTERN 
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VIU G-^APTEK niG DKAfiK ARE MAPK THE MOI.PS ARE AHVANCETI TO THK ('OPE STATION WHERE 
THE FINAL Ol'EliAnONS l!F.FOI?E POVKING ARK I'ERKOHMEH 
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in Fig. 9. As this illustration indi¬ 
cates, the molding room, which is sur¬ 
mounted by a saw-tooth roof, is di¬ 
vided into six longitudinal bays each 
17 feet wide and 92 feet long. A 
cross bay 25 feet wide adjoins one 
of the molding floor and covers 
ends of the longitudinal bays. This 
is-bay is provided with a 3-ton 
^eling crane which runs out into the 
’d to facilitate the delivery of fin¬ 
'd castings.jjfrhc building is a 
l-frame s^Jmre, the eaves being 
feet from the ground over the 
molding floor. The oaves over the 
cross bay at the end of the shop 
are 29^^ feet from the ground. A 
cement tile roof is provided, and the 
saw-tooth construction gives ample 
light, without shadows, throughout 
the foundry. 

Chanjituj floor in the Open 

The cupola furnaces, two in number, 
are placed at one end of the molding 
room, just outside the building, as 
shown in Fig. 9. According to thr*, 
Knglish custom, and owing to the 
mild climate, the cupolas and charging 
floor arc practically in the open ,iir 
A leanto at one side of the main 
building houses the small-corc room 
and sand-mixing room. The former is 
equipped with three core ovens for 
baking the small brake-shoe cores. 

Each of the 17-foot bays in the 
molding room is served by an over¬ 
head trolley rail, which connects writh 
a cross trolley extending the full 
w'idth of the shop in front of the 


cupolas. The*, layout of the trolley 
tracks is clearly shown in Fig. This 
arrangement is used for distributing 
the hot metal ’to^the various floo.s. 

The plant is operated on the con¬ 
tinuous melting system. In general, 
the method of operation is similar to 
that of American foundries of the con¬ 
tinuous type. The work of preiiaring 
the sand, molding, melting, pouring, 
shaking out and cleaning is p'rformed 
by separate gangs of men who con¬ 
fine themselves strictly to their own 


tasks. The molders work continuously 
throughout the day. and the opera¬ 
tions of casting, shaking out, cleaning, 
etc., proceed .simultancoirsly. 

To accomplish this, each of the six 
hays into which the foundry is divided 

operated as a unit. The rail chairs 
and lirake shoes arc molded in simple 
two-part flasks each containing three < 
ca.stings. The drags are molded on 
the machines previously mentioned, 
each of the six bays being equipped 
with a machine, for the copes, s^m- 
t)le r,-miming stands arc located near 
the molding machines, at the end of 
each floor nearest the cupolas. Each 
molding floor is .supplied with facing 
sand by a hopper filled from overhead. 
Hot sand returned from the shake-out 
floors is used for back filling the 
molds. In addition, a small quantity 
of specially milled sand is provided 
for ramming around the rail seals and 
gullets, at ihe points marked /? in Fig. 7. 

Mechanical Handling Methods 

It is inconsistent with the condition! 
of continuous operation to set the moldi 
out on the floor and pour them alt at 
the end of the day in the ordinary 
manner. Some mechanical method of 
handling them must be provided to keep 
the molding, pouring and shakcr-out 
gangs constantly employed, thus securing 
a maximum of tonnage from a minimum 
of floor space and men. This principlf 
—the mechanical handling tof the molds 
—forms the heart 'of any continuous 
foundry system. At the Smith-Patter- 
son foundry, unique means, embodying 
interesting features, are employe^ for 
performing this essential part in operat¬ 
ing a shop under the continuous system. 



FIG. 5^- FRONT VIEW OF MOLDING M.ACUINR SHOWING PATTEItN TLATR AND MOfJ) TRACK 
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As th« inold^ are made one by one 
they are placed on small low four-wheel 
platform trucks. The drag-molds are 
rolled over directly onto these trucks by 
the molding machines. These machines 
are located, A previously mentionedp at 
the extreme end of the molding bay, 
alongside the facing-sand chutes, as 
sliown in Figs. 2 and 9. The mold- 
trucks travel straight down the floor 
to the other end of the bay, passing the 
cope and pouring stations enroute, and 
terminating at the shake-out station 
which is located in the cross-bay under 
the traveling crane. The mold-trucks 
usually are handled in groups of eight, 
this being the number cast from a sin- 
. gle ladleful of iron. The trucks do- 
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This operation is shown more in detail in 
Fig. 6. Further in the background of 
Fig. 3, at C may be seetf the facing 
sand chute and drag molding niachine. 
Back of the sand chute, the outlines of 
one of the cupolas is visible. A detail 
view of the drag-molding station, from 
which the mold trucks start on their 
journey, is presented in Fig. 11. Fig. 2 
is a view across the shop showing the 
six molding stations and facing-sand 
hoppers in their respective parallel bays. 

As previously suggested each unit 
is operated on the straight-line principle. 
After the molds are poured, as shown 
in Fig. 3, the copes are removed, while 
the castings are still red hot, and re- 
turn.ed by hand to the cope-ramming 
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sand and storage facilities must be pro- 
vided so the spent sand has time, to 
cool and season before it is used again. 
If the sand arrives at the molder's sta¬ 
tion warm and “green,” trouble usually 
ensues, and for this reason' efforts to 
save cost in sand-handling syate; 
through cutting down storage space 
reducing the volhme of sand to be ^ 
with generally have proved abo: 
Some of the most successful Amerii 
systems are those have 

designed that the Iwe sand is 
used more than once aT day. This 
necessary because in practically all con¬ 
tinuous foundries in the United States, 
for the sake of simplicity, only one kind 
of sand is used throughout the plant. 
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not run on tracks but on the floor, each 
bay being provided with a paved gang¬ 
way. The trucks are light ami arc 
hauled around entirely by hand. To 
guide the trains in a straight line, one 
side of each gangway is guarded by a 
guard rail set on edge in the floor as 
shown at F in Figs. 3 and 6. This acts 
as a flange or rail against which the 
mold-trucks are lincd-iip for pouring. 
The hot metal is brought to each floor 
at appropriate intervals in trolley ladles 
running on the monorail system. 

The entire operation is shown clearly 
«in Fig. 3, in which a train of molds 
may be seen ready for casting, the 
pouring ladlt being in position in front 
of the first truck. In the middle dis¬ 
tance, to the right of the man sitting 
on the sand heap, is the station where 
the (opes are rammed and set.in posi¬ 
tion on the drags as the trucks go past. 


.station where the sand is shaken otit. 
The mold-trucks then arc hauled onto 
the end of the floor where the castings 
are removed for cleaning under the 
traveling crane. After the castings are 
shaken out, the trucks, with the drag 
flasks and spent sand, are hauled back 
to the molding machine. Here the sand 
is shaket^out of the drags, and the 
trucks and flasks arc then ready to 
start out on a new journey to the 
delivery end of the floor. 

How ihe Sand is Prepared 

From some standpoints, the sand-han¬ 
dling problem is one of the most diflicult 
to solve in continuous foundry operation. 
If the whole body of sand is bandied 
and constantly retreated, not only must 
apparatus be provided for dealing with 
a large tonnage per hour, but experi¬ 
ence has demonstrated that sufficient 


The whole body of sand is treated and 
tempered as a unit; it may be said, 
therefore, that all of it is of facing- 
sand quality. The sand in each flask 
is uniform throughout. 

At the Smith-Patterson rail-chair 
foundry, a sAcessful compromise solu¬ 
tion has been arrived at by using three 
kinds of sand, as previously mentioned. 
The cost of the sand-handling plant is 
thus greatly reduced, since provision has 
to be mads for handling and treating 
mechanically only a small proportion of 
the total volume of sand used every 
day. In fact the sand-handling plant 
deals only with the facuig sand. In 
addition, a small quantity of sand is 
given a double milling; and used to form 
the rail seats and gullets of the chairs, 
as has been described. For, back-filling, 
that is for 90 pec cent of the ^ sand 
in each flask, black hot sand is used 
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over *and over again with perfectly sat¬ 
isfactory results to the Stiiilh-Patterson 
organization. 

The sand preparing plant is sliowii in 
Fig. 10. It consists simply of a pan 
mullcr of tlic usual tyjie in wliich the 
sand is milled, a mechanically operated 
oscillating shaker, and a bucket elevator 
in which the prepared facing is hoiste<l 
t<1 the clistriliuting gallery which runs 
across the shop as ali(>wn in Fig. 2. 'I'hc 
sand is shoveled from the mullcr into 
the sifter, from whicli it drc»ps by gravity 
Jnto the boot id the Uueket elevator. 
At one end of the distributing gallery 
is a hcn)per into which tlie bucket ele¬ 
vator di.scharges. From this hopper, the 
sand is let out by an attendant into a 
light buggy which is ulitired to keep 
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Loam.” This is one of the most -celc* 
brated foundry sands in' Europe. For 
the extra-milled rail-seat facing about a 
<iuarter of new sand i.s emplo>e<l* 

The machines on which the drags are 
molded arc of a special design invented 
and developed by the executives of 
Smith-Patterson Co. They are of 
tile roll-over, stripping-plate type. Metal 
patterns, whicli arc very carefully and 
accurately made, are employed. The 
tuolds arc rammed by hand and rolled- 
over in the same manner. But for the 
roll-over operation a balance-weight i.s 
provided. The general arrangement of 
the molding machine is shown in Figs. 
4 and .*5; the latter also shows the con- 
.struction of the mold-truck clearly. It 
consists simply of a steel plate platform 
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pUtforms of the carrying trucks, which 
serve as bottom boards, being 2 feet 
5 inches by 14 inches. The molds* are 
poured through one runner leading to 
two gates, each of which feeds the 
center casting and one of the end cast¬ 
ings. The gating is clearly shown 
the pattern-board and in the molfi 
P'ig. 5. The spike holes in the pat 
w^hich form the grccn-saud cores 
ously mentioned, are brass bushed 
avoid corrosion. Ll fact the pa 
are thoroughly hrSfed in every 
ticular. In Fig. .S, tM^tc is showi? 

Cr* and the loose pieces on the pattern 
at P, 

After fitting the fla.^k to the roll-over 
hoard, there are 12 operations in mold¬ 
ing the drag, as follows; 



rn. n: ci.Nr.u.vr. vn;\\ oi' s.wi) mixing m PAimiKNT fig. ik-one of the nuAG momung siatio.ns showing molding machine and 

SAND hOMEi; 


the molders’ hoppers filled. The latter 
extend from the distributing gallery to 
the floor, and are about 12 feet in 
height with a 24-inch cross-section at the 
bottom and a 24 x 38-incli section at 
the top. These hoppers arc made of 
wood, with cast-iron bottoms set on 
cast legs. Each molding bay is pro¬ 
vided with a facing-.sand hopper as 
previously explained, and as shown in 
Fig.s. 2 and 9. The small quantities of 
extra-milled sand used for facing the 
rail-seats and gullets are handled in 
barrows. 

The ordinary facing sand consists 
of a mixture of about 10 per cent new 
sand and 90 per cent old sand, with 
appropriated quantities of ground sea coal. 
Neither clay nor sharp sand need be 
added, since the new sand used has the 
proper characteristics and binding quali- 
tiet. It comes from the Thames rivet, 
near Lond<m, and is known as **Erith 


mounted on four 6-inch wheels which 
are held onto fixed axles by cotter 
.pins. Twenty sets of flasks and trucks 
:^are provided for each floor. 

Fig. 4 shows the flask rolled over, 
with the machine in position just prior 
to drawing the pattern. The stripping 
plate is manipulated by a simple lever 
and toggle arrangement. The green¬ 
sand coKS which form the spike holes 
are hela in place by stopper rods while 
the pattern is being stripped out of 
the sand. The method of bolting the 
stoppers to flat steel yoke-straps on 
the back of the roll-over plate is clearly 
shown in Fig. 4. This illustration also 
shows the chains connecting with the 
counterweight. 

The drag flasks are made of heavy 
cast jron. They are tapered to save 
sand, and are 2 feet 5 inches long by 
\9l^ inches wide on top and 2 feet 3 
inches by 12 inches on the'bottom, the 


1. —Spread milled sand on rail-seat 

and gullet by hand and tuck. 

2. —Shovel one shovelful of facing 

sand. 

3. —Fill flask with black (hot) 

sand. 

4. —Ram around pattern and con¬ 

tinue to fill flask with black 
sand. 

5. —Cross •ram. 

6. —Butt ram. 

7. —Strike-off with handle of ram¬ 

mer. 

8. —Vent mold with venting wire. 

9. —Roll-over flask. 

10. —Draw pattern. 

11. —Draw loose pieces and replace 

them on pattern. 

12. ^Haul truck with completed 

drag mold away. 

The flask-pins, as shown in Fig. 4, are 
square, fitting into square notches in 
the drag. The cope is clamped by a 
narrow wedge which is driven through 
a rectangular hole in the flask pin. 
The drag is clamped in the same manner 
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for rolling-over on the machine. 

The copes, which are also cast iron, 
are 19J/S x 29 inches in dimensums and 
3l4 inches deep. Each cope is divided 
into 12 sand compartments by live cros.s 
bars and one longiitidiiial bar. The 
jpiJ^s arc rammed by hand on specially 
structed stands which are located 
T the molding machines. These 
Inds arc provided with smooth cast- 
»n tops equipped with notches to rc- 
e the flask jAs. A conical nosed 
fnmer, showiJ^ Fig. 6, is employed, 
his illustralfflmshow'.s the general ar¬ 
rangement of the cope-famming station, 
including the steel plates which are set 
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molds containing 480 castings,' with an 
^Seregate weight including the gates and 
sprues, of about 26,400 pounds or nearly 
12 tons.’ The castings each weigh aboui 
50 pounds and the gate.s, etc., about 
5 pounds. Under favorable circum¬ 
stances a single unit has turned out 26 
casts in a day, ^this being eciuivalcnt to 
208 molds, or 624 ca.stings with a nri 
weight of 31,200 ftounds. The men 
are paid c'n a piecework basis. 

A pouring gang is provided for each 
two molding units. Three such gangs, 
therefore, handle all of the metal that 
is rc(iuircd. Each pouring gang consists 
of a castor, or ladle man, and a skim¬ 
ming hoy. Tlu'V also 
are i>aid on a pieco- 
r.iic basis. The ciipol.is 
have been in use f«u* 
some time but were 
recent 1 v rect-ndi 


by the Smith-Patterson^ company, and 
is made of cast iron lined with loam 
instead of ('treelay or bricks. The ladle 
is suspended -from a trolley as shown 
in Fig. 13, and may therefore be used 
to serve either cupola. has the usual 
hand'Whecl and spur-gcar tilting mech¬ 
anism. The pouring ladles, which are 
hand tilted, have a capacity of about 
1680 pounds, and are also lined ^ith 
loam. 

.1 7Vm to Omc Aafto 

Although tjic melting ratio, exclusive 
of the bed charge, is 10 to 1, the metal 
comes down very hot, and frequently 
it is found advisable to put a half a 
dozen sprues in the bottom of the pour¬ 
ing ladle. This also forms- a convenient* 
method of reinelting the •sprues. 

Each cupola is equipped with one 
row of tuyeres made as nearly con- 



KKi. 12 A BALAMT,U ELLVATun SERVES THE CIIAKCING PLATFOKM KJG. Ut-Tllh ri,l*UUR MtF. OPERATED CONTINUOUSLY ON ALTERNATE DAYS 


on edge in the floor to keep the heap 
of sand in place. At the left in this 
illustration is shown the arrangement 
for shaking-out the copes. Ordinary 
black sand is used in the copes, which 
are merely flat cover ^plates. 

Six Men in a Gang 

For handling the work, each unit is 
provided witli two men for operating the 
molding machine, two 4>oys for making 
the copes and closing the molds; one 
man for hauling the mold-trucks, called 
the bogey puller; and one man for un¬ 
loading and wheeling out the finished 
castings. The bogey puller and his 
companion uncover the molds and shake¬ 
out the copes. Each molding gang, 
therefore, consists of six persons. 

An average day's work for each unit 
is 20 cists of eight molds each, or 160 


tioned and fitted with drop-bottom dAp^iDuoiis as possible. The lower lips 
These cupolas arc 54 inches in diamSe? of the tuyeres arc 2 feet 5 inches above 
inside of lining and have a melting the bottom, and a 9-inch sand bottom 


capacity of about 10 tons per hour. The 
rail-chair foundry melts approximately 
80 tons a day—British long tons. The 
general arrangement of the cupolas, to- 


is employed. The charging door is 12 
feet 9 inches from the bottom of the 
cupola. This is believed to be too low. 
Two more cufiolas are going to be in* 


gether with the charging flefr and bal- stalled and after they arrive the charg- 
anced elevator hoist, are shown in Figs, ing platform will he raised 3 feet. 

12 and 13. The cupolas are operated A fan blower ftirni.shes the blast 
on alternate days, and when working for the cupola at an average pressure 
supply metal to the floors continuously, of 20 to 21 inches of water. The 


The first metal is tapped at 7:30 a. m., 


is driven by a 28-horsepower 


and from that time until 4:45 p. m., electric motor. ^ 

the wind is not taken off, except during Ow'ing to existing conditions, the 
the lunch hour. The tap hole is always melting mixtures vary. Th( melt usually 
open. contains from 30 to 50 per cent scrap, 

To handle the metal, a cap-shaped re- the balance being made up with No. 4 
ceiving ladle is employed. It is shown , Cleveland pig iron which has the fol- 
in Fig. 13, and has a capacity of about lowing analysis: Silicon, 2 to 2.A per 
3360 pounds. It was designed and built cent; manganese, 0.45 ^ cent; phos- 
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phorus, 1.5 per cent; sulphur, 0.06 per 
cent; graphitic carbon, 3 per cent; com¬ 
bined carbon, 0.3 per cent, liixcept for 
the phosphorus,it is .seen.this iron would 
correspond to a No. 1 iron in the 
United Statesi From 5 to 10 per cent 
of steel .scrap is used in the rail-chair 
mixtures. As far as possible the cupola 
design and melting practice corresponds 
to'the practice recommended by David 
McLain, Milwaukee, author of “Mc¬ 
Lain’s System.” The fuel used is Eng¬ 
lish by-product foundry coke. 

. A well equipped laboratory is pro¬ 
vided and the mixtures are made up by 
analysis. There is laboratory control 
throughout the process. A test-bar is 
, cast with every heat and subjected to a- 
transverse fc.st. The bar is of the 
standard size, 1 x 2 inches, tested be¬ 
tween 3-foot centers. It must withstand 
a concentrated load of 28 British hun¬ 
dredweights, or 3136 pounds. 

After the castings are taken out of 
the molds they are set down on the 


floor and allowed to cool slowly 6ver 
night. This gives a mild annealing 
action. They are then cleaned by hand, 
the sand being simply brushed off. One 
man is employed for this purpose on 
each floor. The finished rail-chair and 
brake shoe castings Anally are handled 
in a steel scoop by the traveling crane 
that covers the delivery end of the 
foundry. The crane runway extends 
out into the yard as shown in Fig. 9, 
where the castings cither are deposited 
directly into railroad cars for shipment, 
or arc piled up in bulk for future dis¬ 
position, us shown in the illustration. 

The rail-chair castings arc used around 
the Smith-Patterson foundries for vari¬ 
ous unique purposes. For instance, the 
hot castings are employed for drying 
ladles. They also are similarly used for 
skin-drying molds in the jobbing shop. 
In addition, they make excellent flask 
weights. 

As previously mentioned, in addition 
to the rail-chair and brake-shoe special¬ 
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ty shop which has been described, Smtth<- 
Patterson & Co. operate extensive job¬ 
bing foundries in connection with tlieir 
plant at Blaydon-on-Tyne. These 
foundries handle general jobbing work 
up to over 20 tons in weight. Turbine 
casings for turbo-generator sets aj^e 
specialty. One of the products of 
department is a ■22-ton casting now 
ing service as part of a Parsons 
bine installed in one of the plants 
the Commonwealth iUson Co., Chiq 
In order to be inl^^ndent of ti 
conditions, Smith-Pattefflh & Co. 
operate a coasting steamship of 350 tons. 
She is 135 feet long, 23 feet 6 inches 
beam, and 11 feet 3 inches in depth. 
This vessel was built by J. P. Rennold- 
son & Sons, Ltd., South Shields, Eng¬ 
land, for Smith-Patterson & Co. Orig¬ 
inally named the Baydonian, this little 
vessel had the di.stinction of sinking an 
enemy submarine during the war, and 
subsequently her name was changed to 
Pattersonian, 


British Foundry men Meet Above Border 


ROWING sentiment among 
r>rilish foundrynien to co¬ 
operate more closely with 
the fouiulrynicn of the 
United .State.s characterized the open¬ 
ing day’s session at the annual meet¬ 
ing .of thd Instituiioii of British Fotmd- 
rymen held in Glasgow% .\ug. 25-27. 
The members in attendance at the 
meeting voted unanimously to extend 
fraternal greetings to the Aniertrati 
Foundrymen's association and to offer 
best wishes for the success of the 
Columbus convention. Before the 
meeting came to a close arraiigoments 
had practically been completed for 
the exchange of papers between the 
Institution of British Foundry men and 
the American Foundrymen's associ¬ 
ation in 1021. The hope also was 
expressed that it may be possible in 
the not distant future to arrange aif 
Anglo-American Foundrymen’s con¬ 
vention at which men from both coun¬ 
tries can meet and exchange views 
in a more intimate and personal man¬ 
ner than is possible under ordinary 
circumstances. Members of the in¬ 
stitution who had visited the United 
States stilted that the volume and 
scope of the American foundry industry 
together with the processes and sys¬ 
tems that made such volume possible 
«could not be realized except by actual 
pre.scfnce .and contact with American 
conditions. ^On the other hand they 
f61t convinced that there were many 
commendable features about British 
foundry practice which would repay 
iuveftigation and study on the part 
of foundr}n^/i from across the sea. 


The meetings fo» the presentation 
and discussion of technical papers 
were confined to two sessions held on 
Wednesday and Thursday mornings 
respectively, .\ug. 25 and 26, at the 
Royal Technical Institute. Among the 
papers presented at the technical ses¬ 
sions were the following: “The Meas¬ 
urement of Casting Tempera-ture in 
the Brass Foundry" by J. Arnot, G. 
& J. Weir, Ltd.. Glasgow; “.Science 
in the Workshop," by W. H. Cathcart, 
Blacksmith gold medallist of the Brit¬ 
ish Iron and Steel institute, and "Fut¬ 
ure Research in Cast Iron,” by J. H 
Andrew, professor of metallurgy, 
Royal Technical college, Glasgow. 

The Wednc.sday meeting was pre- 
cceeded by a busine.ss session at which 
the election of the new president, M 
Riddell, Watson Gow & Co., Falkirk, 
Scotland, was announced. The formal 
installation of the new. secretary, W. 
G. Hollinworth, formerly secretary of 
the Society of Heating and Venti¬ 
lating Engineers, aLso was announced. 

The Glasgow branch of the in¬ 
stitution beaded by }. Macfarland, 
William Jacks & Co., Glasgow, acted 
as host. The entertainment features 
inrlndcd a civic reception by the lord 
provost and magistrates of Glasgow 
in the municipal building on Wednes¬ 
day afternoon, Aug. 25 and an ex¬ 
cursion to Loch Lomond on Friday, 
'rimrsday afternoon, Aug. 26 the works 
of the Singer Mfg. Co., at Kilbowic, 
near Glasgow, was inspected. This 
plant is owned by a company affili¬ 
ated with the Singer Sewing Machine 
Co. of the United States. 


The oflicers elected for the ensuing 
term were as follows: President, 
Mathew Riddell, Watson Gow & Co., 
Falkirk, Sco-tland; senior vice presi¬ 
dent, Oliver Stubbs, J. Stubbs, Ltd., 
Openshaw, Manchester; junior vice 
president, H. L. Reason, Birmingham; 
trea.surer, F. W. Finch (re-elected); 
secretary, William G. Hollinworth, 
London. The members of the council 
are E. H. Broughall, Coventry; J. jew- 
son, Eastdereham; Alexander Hays, 
London, and J. Shaw, Sheffield. 

The membership of the Institute now 
totals 1603 and reflects a steady and 
constant growth. It represents prac¬ 
tically half the total number of found¬ 
ries in Great Britain and Ireland and 
the 1921 meeting will be held at Man¬ 
chester. 


Akron Plant Started 

Operation of the new plant of the 
Tnpliri-Rice-Qkrkin Co. was started 
recently. It is said to be one o>f the 
largest foundries in northern Ohio and 
will be able to handle 25 tons of iron 
a day. Ten months have been con¬ 
sumed in construction of the plant, the 
building and equipment representing 
an outlay of $150,000. It will give 
employment to ISO men, a majority 
skilled mechanics. The factory is 80 
feet wide and 360 feet long. Included 
in the equipment is a double smelter 
and a monorail system operated by 
compressed air. The plant is elec¬ 
trically equipped. • 























































Tliree Mam CliwaeterialsM Wbtek Must ba Preaent m Gaod MoUiaif 
Ara De%j^adi \wg^ tka Matkodf lar Tk^, 

^ Datcrtmnatioo Aaa ExplainaJ 


^■r]^/A.ND for foundry use pos- 
Besses ^iree characteristics, 
IPV B refryifPncss, oohesivencss 
and porosity. .The Tariation 
of one or more of those properties 
adapts a sand for different dasses of 
foundry work. Scattered throughout 
the United States and particularly in. 
the eastern portion, natural sands are 
found which haTC the properties ideal¬ 
ly snited to certain dasses of foundry 
woik. 

Foundry sands may be divided un¬ 
der the following general headings: 
Molding sand; core sand; facing sand; 
fire sand; gravel; high eilica ean<f; and 
parting sand. 

Molding sand nsnally is a mixture 
< 1 ) 1 ' quartz, feldspar and clay, having 
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sand, sometimes carrying from 10 to 
35 per cent of feldspar, and containing 
little or no clay substance or other 
bonding material In its final mix¬ 
ture it always is an artificial sand in 
the strict sense of the word, for the 
bond is obtained through a separate 
binding material which is mixed with 
the clean sand. Such an artificial 
hinder usuUilly is based upon linseed 
oil, molasses, glutrin, ghicose, resin, 
dextrin, flouf or a pitch compound. 

In addition to these a great num¬ 
ber of patented or trade mixtures 
have been placed on''the mailcet, com¬ 
posed of one or more of the follow¬ 
ing substances; resin, soya bean oil. 
fish oil, linseed oil, and mineral oil. 
The question of binders for core sands 


High silica steel molding sand ll 
pure quarts and runs frexn coarse to 
fine grades. It must be free from 
impurities which would cause fusibit* 
ity. It always is artificially bonded.. ^ 
Parting sand is a pulverised fide, 
quarts «and usually of a. fineness lo'" 
•pass a 100 mesh sieve. , 

Different grades of all the vari¬ 
eties of sand mentioned \re required 
for different classes of work. For < 
ample, a molding sand of fine texture, , 
smooth face and medium strong bond 
is well suited to* stove plate worl^ 
whereas, for indium sfse cylinder 
work a sand of coarse character :wh^ 
a strong bond would be best 
It is this shading in the required pTdF' 
cities of sand for different classes m 
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peculiar properties of holding a bond 
when tempered with a small quantity 
of water. The term molding sand 
often covers facing sand, the differ¬ 
ence in the two being merely one of 
refinement in the bond property. The 
facing or face surface any mold is 
the main factor in determining sur¬ 
face finish of.the casijng and it fol¬ 
lows from this that when refinement 
of finish of M casting is essential a 
specially fine grained sand is neces- 
saiy. However, some foundries have 
elsmiflated any distinction between 
facing and moldikig sand, using a 
homogeneous mixture which is soffi- 
ekiitly fine to meet their surface re- 
qutremenis lor alt piuposeSi 
Con sand usually is a strslghi sllicta 


Ttit 


is extensive and will be treated at 
some length later. 

Fire sand usually is a coarse siltca 
sand carrying, only .small quantities if 
any day and feldspar. These, if pres¬ 
ent, are knpiurities, as the ideal sand 
is pure silica. Fire sand is mixed 
with fire day to make cupola and la¬ 
dle linings and for other Refractory 
uses, in the foundry. 

Aiding Escape of Gases 

■Giuvel is a coarse silica sand com¬ 
bined with day t# make its use pos- 
dble as a molding sand. Its func¬ 
tion is to Increase the porosity of a 
mold to allow greater rapidity in the 
escape of gases from large castings. 
It usually is mixed with othef sands. 
Ae hasttegs approadi the ton site, 
potudiy As asnd in the bmM be¬ 
comes ol' great ItnpojrtanM in molding. 


KlCi 3 CORE BAND, SHAIIP OlAtN MAGNL 
mt> BlOffI 

work in the foundry which has broUghi^v;} 
into prominence many producing dis¬ 
tricts, each renowned for the partidtt^v 
lar sand which nature has given it. 

Sand throughout an entire district. 
often has the same general character; 
istic; thus the Albany district sail4is> 
run fine in texture and are adaptable 
to the stove plate industry, as they 
produce what is known as a sharpr 
finish. On the other hand, the so- 
called Jersey district sands are coarse 
with high silica content and a strong 
bond, and therefore are adaptable to 
large castings. The sand deposits at 
the southern end of Lake Mkhlgaif 
in many cases are founds to be pure 
silica and of a rdtnarkably uniform 
site of grain. Southern lAke Mtcb^ 
igan sand, on its way to the Atlantic 
'coast {Esses «ach wqek dr ipsiAppi, 
each day Jersey ssnd^l^ieh is 




742 T H E F O U N D R Y. 

_j_|_ • _ . 

t 

• TABLE I 

Chemical Analysis of Typical Sands * . 

•Molding tears Pidng Fir* }BtMl Ftfllv 

Sand Kuid Band Band flfvrel Sand Sand 


• rereent rerceni meant Percent Per cent Fereent Per can 

Lw:i on liuuilm. 8.05 .75 2.00 1.14 1.34 .45 . .45 

SJICB (SiOs) . 82.10 0.5.25 8H.52 04 00 84.18 07.55 08.01 

iron OKifto (Pe^Oi). .5.2.1 1.4.5 5.60 2.15 8.02 1.00 .30 

Aluminum oxide (Aladg).... 7.70 .50 2.47 2.45 7.05 f61 .85 

('alrlum otlda (CaO).0.{ 1.01 trace trace .44 .15 .10 

sMaicnealum oxide (Mt;0) . ,13 .42 .23. .08 .37 .21 .06 

Sodium oxide (.NaxO). tnre .1.*^ . .06 trace .07 trace traoc 

Potauium oxide (KsO). 1.15 .10 .85 .05 251 tiMi tnee 

* Medium. 
tlWne. 
lU.Rh r.l]lGa. 


elinfc west. Jersey sand ha.s in fact been 
iisfjd quite extensively on the Pacilit 
coa.st and was sent to Panama for 
^nakiiiK steel castings for the canal work. 
It has also l^cn sent to the Philip- 
4 )ines. 

In nlinost any part of the United 


but the composition when checked 
with the physical or mechanical prop¬ 
erties will give an idea of the avail¬ 
ability of the sand for the purpose 
sought. Table II show.s the results 
of mechanical analyses of different 
sands. In addition to presenting an 
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and it >8 not uncommon to find found- 
rymen who do not at all uiidersitand 
sndi an analysis. ' 

The methods of making complete 
chemical analyses of foundry sand are 
known to most chemists doing general 
analytical work. Such analyses con¬ 
sist in making quantitative deter^ 
minations of the different elements 
oxides contained in the sample. “ 
complete analysis* however, withod 
interpretation has almost fto value, 
is not desired, for iia|ance, to knol 
the silicon content of sKtooldtng sand^ 
for this alone, without some knowl¬ 
edge as to the form in which the ele¬ 
ment is combined in its physical state 
gives little idication of its effect. 

' On the other hand a careful chem¬ 
ical analysis w»i/A an intelligent inter¬ 
pretation is valuable to any foundry- 
man. The .silicon dioxide or silica 
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States a sand can be found close at 
hand which can be economically 
worked over to adapt it for foundry 
use. Plowevcr, it must be understood 
that not all samples from the .same 
district will liave the same properties. 
Often it is possible to mix local sand 
with small quantities from a distant 
bank to produce the desired result. 
Oli^ of the great difficulties to over¬ 
come is the lack of uniform grain in 
most local or undeveloped pits. Where 
the lack of uniformity is not too pro¬ 
nounced sieves niay be employed eco¬ 
nomically for grading. In the Far 
West there seems to be an actual 
scarcity of good foundry sand. How¬ 
ever, there are materials in the back 
yard; of almost any foundry which 
could be used to cut down the quanti- 
fuis of imported sand required, and 
w^ichi .without reducing the quality 
of castings, would effect a saving \n 
freight chairgli and, in molding sand 
costs. 

Frotn .Tfible 1, the general chemical 
clitraeteristics of the different, typical 
8iVds4nay .be noted. Different. sands 
may vary un^ chemical analysis, 



indication of the relative fineness, this 
i.'tblc show's tht* prosity or percentage 

of voids in the ma.ss. 

Foimdrymen for several years have 
bad before them the results of chemical 
analyses of a great many molding 

sands from alF parts of the United 

i^tatc.s. Little use, however, ha.? been 
made of this information, for the in¬ 
terpretation of a chemical analysis is 
rather difficult even for a chemist. 


(Si 02 ) is the factor which is valuable 
in a sand analysis 
A chemical analysis usually gives 
only the determination of silica, alum¬ 
ina, ferric oxide, lime, magnesia, po- 
ta.ssium oxide and sodium oxide. A 
typical chemical analysis of a molding 
sand appears in this form: 

Per Cent 


I-oss on ignition . 3.38 

Silica (SiO,) .82.52 

Alumina (A1,0,). 8.53 


TABLE II 

Mechanical Analysis of Typical Sands 




"Moldinc 



Band 



For eeot 

Band rrtalned on 

20 maih iImc... 

3.2 

Sand NUlned on 

40 Deib iloie... 

5.0 

Band reUtaed on 

00 ncab olno... 

11.4 

Band retained on 

80 aaih itofe... 

13.6 

Sand reUlnad on 

100 maib flew... 

6.2 

Bond reUliMd on 

150 Mih aim... 

22.4 

Band reUftwd on 

1 

1 

1 

9.3 

FIm ottt 200 4 


16.6. 

Clar fUbotaneo . 


Ill 

fBiam md 


87.9 

^pnd •. 


111 


tCora 

Faelns 

Kira 




Sand 

Hand 

Sand 

Giuel 

Sand 

tend’ 

rer cent Fcr cent 

Far cent Fareent 

For coot Far oral 

13.0 

7.0 

35.0 

810 

4.7 

Mxm 

78.4 

36.5 

34.1 

84.8 

48.1 

Nom 

4.8 

16.3 

10.6 

8.8 

88.2 

Nau 

.0 

4.8 

7.8 

1.1 

6.2 

Nooa 

.4 

S«6 

1.6 

1.1 

1.6 

Mono 

.5 

11 

1.8 

1.3 

1.0 

10.5 

.2 

4.6 

.4 

1.8 

.1 

10.2 

.8 

10.4 

8.4 

8.0 

1.2 

74.8 

.5 

14.8 

86.2 

14.8 

8.8 

16.5 
. 84.6 

16.6 
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Ferric Oxide (Fe,Oi) , 3.57* moil without bonding property, vidual must determine what it *ii€cei« 

ume (ChO) .. .17 win show an iron oxide-content 5 sary»for the work at hand." A greal: 

Magnesia (MgO) •.18 . or 6 per cent—whereas, in a molding" many of the fine stove plate 8afi<|iiV 

Potassium Oxide (K,0). 1,48 sand''the ferric oxide may run from contain, grains.'that can be colleeted 

Sodium Oxide (NajO).,, ,19. * 35^ to'IS per cent. The importance of only on the 150 and 200-mesh sieves. 

In looking over the percentages of epnt^t of a sand is not gener- In addition to the chemical and me- 
he* various constituents, misleading recognised, but'from experience chanical analyses, a so-called rational 
"" elusions often arc formed. A high ^ number of sands with analysis often is made to obtaiu, iadoi^- 

;a content always has been under- varying iron contents, it has been mation regarding the properties of the 

to indicate that the sand was P*’^ved that a relation exists between principal mineral constituents, Thi$ atlr 
a refractory character, but after a percentage of iron and the bond- alysis shows the clay substance, the 

ful study of this determination, and quality. The iron content alone quartz and the feldspar. The clay 

the possihMrombinations of sili- course is not sufficient indication substance is determined by separating 

ates in a molding sand, it is seen that ® containing out the feldspar and quartz from a 

cfractorincss is not necessarily de- 5 or 6 per cent may have almost no sample of sand of known weight, and 

►endent upon a high silica content in bonding property, or it may have then subtracting the weight of the sub- 

chemical analysis, ® bond. stances thus separated fropi the ortg; 

The silica reported represents all. I-ime and magnesia are classed as >"^1 weight of the sample. In a sim^ 

he silica in the sand. It may be dc- alkaline earths in a molding sand an- way the feldspar is* determined 

ived from feldspar and various other alysis, ,ind their percentages should be by removing the silica. Tlie difference 
ilicate combinations, found in natural low as possible to avoid trouble between the weight of feldspar plUC 

noldiiig sands. If the feldspar in a arising from’ their fusion. They are the clay, and the total weight of the 

melted easily and when present in any 
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appreciable quantity they affect the 
finished appearance ‘ of the casting. 
Quantities up to I per cent of either 
lime or ma*gnesia, will never give 
trouble. Sodium and potassium oxides 
usually are part pf the feldspar content 
of a sand, and their percentages give 
a fairly reliable indication of the feld¬ 
spar percentage. In any case these 
oxides arc undesirable, for they are the 
most fusable of all the constituents. 

this an idea is obtained of the 
importance of careful interpretation of 
a chemical analysis. A chemical an¬ 
alysis docs not in any way indicate 
the physical properties of a molding 
eand, and since these properties are 
recognized as the most important, it 



sample runs high, the silica content 
also is high, but the refractoriness 
would not be as good .as in a sample 
with low feldspar content, and per¬ 
haps a correspondingly low silica con¬ 
tent. In the same way alumina, as 
indicated in the chemical analysis may 
represent part of the clay present, or 
of the feldspar, or of any other of 
several alumina bearing constituents 
occurring in natural sands. The gen¬ 
eral impression is that a high alumina 
content indicates a higj^ clay sand, 
and thus a sand of strong bond. This 
impression is founded on two errors. 
Tlie alumina (hay exist in constituenCs 
other than clay, or clay itself may be 
present with . a comparatively weak 
bonding property. This naturally, 
brings ,up. the question of what is 
bond—which will be treated in detail 
in a later article. 

Ferric oxide practically always is 
present as an impurity in natural mold¬ 
ing sands, and Its percentage, as 
shown by chemical analyses, often 
gives a good indicaljon of the amount 
of .bond in the sand. OriKnarUy com* 


is necessary, wherever possible, to 
supplement the chemical analysis with 
a mechanical analysis. 

Mechanical Analysis 

Steel .sands and core sands carry 
no natural bond, being principally 
high silica grains, and the difference 
between one such sand and another, 
is not a question of composition, as 
much as it is of grain size. 

The ultimate chemical analysis may 
be relied «I>on to serve as a discrini- 
iiiating guide between sands of differ¬ 
ent characteristics. A mechanical an¬ 
alysis of molding sand heivever, is 
easier to make, and gives far more 
practical information. No other test 
will give Mich an .iccur^te indication 
of the grade of sand, the .shape of 
particles, and the percentage of bond 
matter present. After a little experi¬ 
ence, the mechanical test will closely 
mdicatc the working properties of a 
sand. The analysts commonly consists 
of a sieve test. Until recently, 
there has been no standardization "of 
the nnmber or size of 'sieves' used In 
mechanical analysis work. Xach Jndt- 


sumple, gives ait approximate weight 
of the quartz. 

The rational analysis, while not accu¬ 
rate in any degree like the chemical or 
mechanical analysis, gives helpful datk. ' 
It i.s a useful test in checking uni¬ 
formity of sands from different locali-' 
tics. An experienced judge often can 
tell from a rational analysis, the lo¬ 
cality from which the sand came. , 
Sands high in feldspar fuse thore' 
readily than those of low feldspar con¬ 
tent, and thus knowledge concerning \ 
the feldspar is of importance. The 
percentage of quartz found, through a 
rational analysis, indicates at once 
the approximate silica content, and 
this fact alone makes the rational 
analysis of great value iq selecting 
sands for steel casting work, where 
the refractory quality is vital. The 
quartz content of a good refractory* 
molding sand does not rqp beloy^ 90 
per cent. The clay substance as de¬ 
termined in a rational analysis means 
little in regard to bond, since the 
.method as used t6d^y is one of jolu- 
tion of 'soluble materia^ in reag^U, 
..and not. only, the hydme^ ahim’nttin' 
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TABLE HI 

Methods of Analysis for Sand 


Silica Content 

NR jvin of • drhd and Hnoly poudervd 
fwplo of BMldim laml lo fuiod la • 

• ploilmua oudUo vlUi 10 ignat of lodiMi 
cwboBoto and 100 ■UHKrami of pofaa- 
fluB Bttnto. AfUr IuoIod Ii eovpMod. tbo 
enidbli la fooled, lad tho oonUoti ttaonwgbly 
dMntcsrttfd bf tbo oddltton of hot dlotUlod 
iPBtv. The eootcDif of tbo'mielblo tboa H 

trauiferrod to a laiio ploUnuni poa nioro tt 
la aoldlBod with hydrachlorle odd, and aftar- 
warda oiaporatod to dnraoas. Tho taoUito ta 
obtelnei la hoaud at 135 dOBtoaa Coat. lOr 

aeieral boura^ maoro tbo laot tracoo of bfdio- 
cblorie acid, and to dHiydnto tlio sUln. Noit 
tbo residue Is treated vUh S ceoilarana of 
hydrochlvlc acid wbleb la allowed to act 0, 
ailDutes. then tbe whole to diluted with 05 
ruble foDtlnotcra of distilled water aad placed 
on a iteam batb to dlsaolve all tbe aaUa. 

diUco remauM and la Altered off aod waabod 

witb bydrochlorte acid and hot dtotlUod water. 
uulU free tnm Iron. After waiblng. It to 

dried. Ignited end aelghed. Tblf weight rep- 

reaoota tlie total slltoa ODolalnsd In 1 graa 

of tbo Dotijlng aaod. 

Aluminum and Iron Contents 

A luminum ami kun Wldew are Obutued 
I from the AlLrate from tbe alUca dsier- 

rntnatlon. This ta d.liited to 250 cubic 

wrntlmriers by the addition of dwtilled water 
Awd a slight eieesi of aiumnnia la added. Tba 
solution then la bolkd for a abo't time end 
allowed lo aeltle. The prcclpltaite, wblcb con¬ 
sists of Iron and alundnun oi.drs. to Altered'Off 
* and washed with wsrin^ water. cootaJAiiig a UtUo 
ammunla. It to then dried. Ignited, and 
wclgluid- nic taanM represents tbe total 
anouut of combined Iron and aluminum oildof 
eoDUlned In 1 gram of molding sand. 

'These oildea may be separated when desired, 
by use of liydrocblorlc add and a sine reductor. 
TO do this, the combined osldes are placed In 
a platlniim rrudbto with 15 limes their weight 
of sodium earbonato. and the misture to fused. 
Tbe naai thus fonned to dtasolred In hot 
water, which hu • anal] quantity of bydro- 
chlorle acid added to it The Iron to than 
reduced by nmnlng the solutloo tlimugh tbo 
Bine redactor and tho ferrous eonteut la 
titrated agilnsi potassluia penienganale, and 
caleulated to ferric oihto. Ihto roault wbmi 
subtracted fron the eombloed weight of Ifoa 
and altomlnun wlitoa glreo tho weight of the 
latter. 

The Alinto from the eeparation of Iron 
and aluminum may bo used for the deter- 
mlnalton of calcium. For this Are cubic 
conttmeteni of concentrated ammonium hydrate 
an added, and tbo idiitlon to heated to boll- 
inf« when* Aft gnav of ammonium oiUate are 
added. Ihla aolutlon to usimlly kept boiling 
for 10 minutes u tbo calcium oiilato cornea 
om af aMutUm alowly. When the aolutlon hat 
cooled and clearod. It la Altered and than tbom 
oughly wasAd wttb hot dtotUlod water, lha 
preclpttota to cafehu ofOite. wbleh to dia- 
aolfad^lB weak wlpburte add. and titrated 
•ptod poteBBhim pcrmangmiate^ From tha 
amaoBi af the parmanfumto used, tha piunaiitaii 
^ mM 1. «ki Mod k man; tMiM. 

___ 


Detenniaiiig SlagaMli, CoasfM: 

T he nitrate to used for further detormlna- 

thm aid tbi oni leglld atep la tha 
a m gpaali teat Tha BUrate fim tha Uoo 
tart to addUad Hth hyrtmahlaria add. 
and 8 graam af aodhm abaphala aia addad. 
Thr wbola aUurttop to than anpanted attll It 
had hteii laduaid 4a 150 atoMa aantlawtera 
Nan ammooli to addad vUI tha artniaQ la 
nautoaitotd. aftoi wfakb 10 aabta caDUmatan oc 
ammonia to lUrttiir addad. hi mm of neuiial* 
toatloo. Ihi Bdutloii to thaii eaolad aM 

phoapimte. "alomly pradptUtes out. tt to al* 
liiwad to stead mar ntobt and to tbao flltertd 
thrmtob a Oooch oroelblo. wislmd with 10 
per sent amaionla. Ignited and weighed. Tbo 
raauK gliia macMilum pyro-phoipliate. which 
midtlpUed by 0.3018 gtoas tbo laagnoala hi 1 
gram of the moldliig sawL 

Detemiiiiing Sodbin and Potao- 
Biom Contentt . 

F it I hi* sodium and poftnsNlpm ■ oxides, ii 

freab sample of aond tf used. Two 
grama are dried and Bnelf powdered, end 
healed with a mlxtvra of .OM pert of am- 
fflOQia chloride aod rtgbt porta of oalclum 
carbonate. By thto means the alkalies are ob¬ 
tained IL tbe form of cblorldea. while m re¬ 
maining foiistltuentj are for tbe most port, 
toft behind aa oxldM. The silica to changed 
to calcium slltcate. Alkali chlorides, together 
with the calcium chlorides, can be remoffd 
from the slntrnd mass by leaching with water. 
Tbe other eonstltuenta rearaln undlssolred. The 
sinterhig to carried out by gradually railing 
the temperature under a platinum crucible, until 
tbe lower portion of the crudblo to brought 
to a dull ivd beat. Thto temperature to malo- 
telned for about ona hour, after wblcb tt la 
allowed to cool, and the sintered cake la re- 
moved by gently tapping the crucible. The 
cake to then heated for about one hour wltli 
SO to 75 cubic centlmetera of water la a 
large platinum dish. It then la broken up 
into a fine powder by rubbing with a glaai 
pestle, and to again washed and Altered until 
the flltrate glrea only a alight torpidity with 
lilTor nitrate. Tbo flttiito to then treited 
with immonhim hydrate and ammonium ear- 
bonato and heated and again Altered. Tbe 
proelpltete eontalni imall amountf of alksHea, 
aod to. therefore, redboolfed In faydroddorlc 
add. and tbo prevtoua preetpltetion rrpoated. 
The combined Altratea an ciaponted to dryneis 
In a porcelain dish, tfter wblcb, careful Igni¬ 
tion ofer a morlng Aamc rrmofct any am- 
monlum aaUa which may ba preaent. Tbe 
residue to ^led and dtoiolTod in a little 
water, and the laat tracoo of eslelum are ra- 
mofid by the addition of ammonium hydrate 
and ammoidiOB oiilrta. Galciitm oiftate to 
then obtained by Altering. Tba AUrate la 
eiaporrtad to drynaai, Ifolted and walgbid. 
fUrtbar nAiwmants are naeiaateir for eanfUl 
work, but thto weight repriseiite the amount af 
alkali chlarldea praaant with fair aeenraey. 

To aapante tha prtiialnm. fha raaldiaa to n- 
dtsMiiad in Viter. Tba prtaailmA to than 
preolpttated as potnaiinm ahleiplaChiBte, il« 
tend thread A GaMh arndbla. driad and 
vii^ vciaht to tim artedrtad ta 
. fhtorUi. Item whUb tha voW 


ytlitate <day) but othdi: siycMB, v^rjiieh 
are aohtbt^ iMffa into aOlttiibn and 
are T^iorted u day enbmnce. there^ 
fore, the ela^ detepmloaliOii throogh 
ratkmit amtlysia moat be naed urfth 
eare. 

Bond AbsofpBdn 

A more reiiabir ten for determin: 
bond is known at the bond abaorpi 
teat This conaiata of introducing ei 
tal violet dye into n aolntion conti 
ing the colloidal m||^ of a sai 
sample This dye fitlMhe pecultai 
property of being absorbed by colloid¬ 
al substance tn a definite and conatani 
amount proportional to such substance. 
Thus a definite amount of colloidal 
matter is necessary to take up a defi¬ 
nite weight of crystal violet dye. Af¬ 
ter having obtained a solution of col¬ 
loidal matter, the method of deter¬ 
mining the weight of dye which ii 
will absorb is briefly, as follows: 

Dye crystals gradually are added un* 
til after thorough mixing, a slight tini 
remains constant in the solution* This 
means that-more of the dye has been 
added than can be taken up by the 
colloidal substance. The same tini 
which exists in the solution under teat 
is then obtained by introducing a 
known amount of dye into pure watei 
solution. The amount of dye absorber 
by the colloidal matter then is th< 
total weight of dye introduced intc 
tiic solution under test, less the weigh' 
in a water dye solution, having thi 
same tint. Some inaccuracies develof 
in this test, due to the fact that sus 
pended matter remains in the liquic 
containing unabsorbed dye, and thli 
prevents an accurate tint comparison 
A refinement of the test is possible 
however, for the dye can be completely 
taken out of solution by mordantet 
cotton yarns. 

Test is Accurate 

It is safe to say that no other phys 
ical test gives so close an estimat 
of the quality of bond of a mold ini 
sand as dew^s this one of bond ab¬ 
sorption. ft provides an almost per¬ 
fect means of comparing the actual 
quality of bdhding material of one 
molding sand with that of another. 
However, the test when used on wide¬ 
ly different grades of sand is not in¬ 
fallible as ordinarily conducted. This 
is due to the fact that some colloids 
alTcct the absorption of dye stuffs from 
the solution in a different manner from 
others. Fortunately in the majority 
of cases this difference in effect is 
not sufficient to introdnce a detrhnen- 
tal error. The amount of bond inb^ 
stance existing and the strength of 
bond of a molding sand are,<contrary 
to the general impieselon^ not^^dhedtfy 
releMv end It Is thk tacU mom Hum 
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any iitaccuracies in l>ond adsorption 
tests, which has introduced error into 
the work of many investigators. The 
bond itself is influenced by the sur¬ 
face area of the sand as a predominat¬ 
ing factor. For instance, the bond 
test performed on a sample of sand, 
will indicate a definite quantity of 
colloidal matter present; yet the sur- 
|ace area of the sample may be low, 
if the sand is coarse, or may be high, 
if it is fine, and the bon^ will vary 
accordingly. 

Imagine the total surface area of the 
sample, that is, the area of the sur¬ 
face of each individual grain, spread 
out and pieced together to form a flat 
surface. Such a surface made up from 
a coarse sand would be small, and 
from a find sand, large. Therefore, if 
there is the same amount of colloidal 
matter to spread over one surface as 
the other, then it is obvious that the 
snlaller surface will receive the thicker 
coating, which means that it would 
have a stronger bond. Tu other words, 
with a definite amount of colloidal mat¬ 
ter present in a sand, the coarser the 
grain, the stronger the bond. This is 
true within ordinary limits. In a 
sand which is too coarse the effect 
of reduced contact arena between the 
{•articles tends to counteract the in¬ 
creased bond density. • 

Results of the bond Adsorption test 
always must be linked with data con¬ 
cerning the grain size of the sand, 
otherwise, the test is relatively value¬ 
less. This introduces the term, den¬ 
sity of bond. The amount of colloidal 
matter divided by the surface area of 
a sand gives the bond density, and 
this iurnislies a much more reliable 
guide to rdathre bond strength of 
sanda, than any other single quality. 

An additional point to eomider 
irrespective 6f areas, is the shape 
of graiBa and the atnoant of void. 
The effect of wkfiem hi these quatl- 
liac M the cohesion of send pmH* 


IN BOND ABBORPnON TKT AND MIUIHAMCaI. 

MAnilNE KOR 8TRBNGTU 1KBT ON SANDS 

cles in a mpld can be determined to 
some extent through experience with 
different sands. The amount of void 
may be approximated from the results 
of a sieve test. Evenly graduated 
amounts reoiaining on the different 
sieves indicate a low void. That is, 
if a curve were drawn representing 
the amount* of sand remaining on each 
successive siOve, <i smooth line con- 
tinnally increasing or decreasing from 
the coarsest sieve to the finest sieve, 
would siTow a sand to have far less 
void than an irregular line running 
up and down from one sieve to the 
next. 

Transverse Test 

As a further indication of bonding 
value of sands, a transvcr.se .strength 
test is often made. This has proved 
to be an interesting line of investiga¬ 
tion, and frequently develops informa¬ 
tion of value in checking the strength 
of heap and facing sand on the found¬ 
ry floor. The details of this test may 
vary a great deal, but the method 
always is the same, and consists of 
making up specimen briquettes which 
are later tested for transverse break¬ 
ing load, much as a beam would be 
tested. The test serves as a guide 
to the strength of sand, whether or 
not the sand is new or has been in 
use for making castings a number of 
times, and is important for this reas¬ 
on. I 

With the intention of bringing the 
foregoing testa within the scope of 
almost any plant, some detail of ap¬ 
paratus M presented in the accompany¬ 
ing Fig/ IOl In the usual chemical 
analysis the determination of silica is 
made s^s shown in Table III. 

Thq loss in weight on Ignition is ob¬ 
tained for n sample of sand by heat¬ 
ing one gram of the finely powdered 
sa^ In a pit^m cmcible for one-iiall. 
hofAr, over a his^ temperature bunsen 
fkanie. Tlht eiriidble then is cooled 
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in a deaicator and weighed. The dif¬ 
ference in this final weight and 1 
gram, represents the water of hydra¬ 
tion, the organic and the vobrttfai 
ter present in the sand. These 
minations constitute the cheinica! tcsna. 
most easily made in a typical analysis.’ 
The rare constituents present seldom 
are determined, as Utile is known 
concerning their effect when present 
in molding sand. 

Thq mechanical analysts, or sieVC 
test, may be made as follows: 

Weigh 25 grams of sand in a SOO 
cubic centimeter bottle, and add 250 
cubic centimeters of water contaiping , 
25 milligrams of caustic soda. Anglais # 
stopper is scaled in the bottle, and it 
is then placed in a rotating machine, 
where it is stirred for one hour. One 
form of such machine is shown iti 
Fig. 9. This process separates the 
clay substance and the colloidal mat¬ 
ter from the grains of sand After 
the separation is complete, the sand 
is washed onto a set of sieves, m 
sizes varying from 20 to 200 meshes 
per square inch. A strong stream 
of water is played on each sieve, and 
this forces the small particles with 
little difficulty through the coarser, 
sieves, so that the entire operation 
may be completed in 10 minutes. The 
apparatus for this is shown in Fig. 

The clay substance and the colloidai 
matter are so finely divided that they, 
remain in suspension in the wash 
water. This is stirred and allowed to 
settle for five minutes, and then de¬ 
canted off. When all the.sharp sand 
has been separated m this way and 
accounted for, the difference between 
the total weight and the amount d 
material taken, represenls the clay' 
5ut>stance and colloidal matter present 
in the sand ^ Although no .^standard 
has been adopted for the sizes of 
. sieves employed in mechanical ^aly- 
sis, a cibnycnient irra^ement consists 
of the foUdwing sizes^^i^ 40, dO, 
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100, fSO and 200 meshes per square 
inch. ' • 

The rational analysis for the deter¬ 
mination of clay is made as follows: 
One gram of finely ground and dried 
molding, is weighed into a ISO 
cubic centimeter glass beaker and 15 
cubic centimeters of concentrated sul¬ 
phuric acid are added. The mixture 
is •stirred well, and allowed to digest 
for 12 hours at a temperature high • 
enough to make the acid funic. 

The solution then is cooled, diluted 
with 100 cubic centimeters of 10 per 
c^int caustic soda solution, after which 
it is boiled for 30 minutes, then filtered 
a second time through a gooch cruci¬ 
ble, washed with 1 per cent solution, 
of caustic soda, and finally washed 
with about BO cubic centimeters of 25 
per cent hydrochloric acid. The resi¬ 
due i.s washed with hot water until 
the washings are free from cliloridtf. 
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FIG. ll~APP.\gATU8 V8ED IN MAKING SIEVE 
nssT 
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It tiren contains the feldspar and the 
quartz, and when burned to con.stant 
weight, gives a value which siiblra(!tcd 


THE FOUNDRY 

The amount of quartz in the sam¬ 
ple is closely indicated '6y the differ¬ 
ence between the feldspgr and the 
clay, as determined through -the test 
mentioned. 

The bond adsorption tcsl is made 
by placing 25 grams of the prepared 
molding sand into a 500 cubic centi¬ 
meter, wide-mouthed Settle, and add¬ 
ing* 250 cubic centimeters of distilled 
water, and 5 cubic centimeters of 10 
pejr cent ammonium hydroxide. The 
bottle after sealing with a glas.s stop¬ 
per and parrafiin wax. is placed in a 
rotating machine for one hour. At 
the end of this period, 140 cubic centi¬ 
meters of distilled water arc added, 
together with sufficient acetic acid 
to ncutrnlize and leave an excess of 
acid. This usually requires 5 cubic 
centimeters of 10 per cent acid. In 
this state, the surface of- each micro¬ 
scopic particle of the colloidal matter 
attracts or absorbs the dye. Suffi¬ 
cient dye is added to insure a slight 
excess, after flic complete adsorption. 
The bottle is then scaled*and agitated 
in a rotating machine for two hours. 
After removing the bottl^ from the 
machine, it is allowed tp stand for a 
few hours, nniil the coarser particles 
have settled to the bottom. A beaker 
is then ‘iiled with lOQ cubic centime¬ 
ters of tile lop portion of the liquid, to¬ 
gether with 25 cubic centimeters of 
water and two cubic ccii time tens of 
10 per cent acetic acid. 

Removal of Dye 

While the hcaker is held at room 


fnJin 1 gram, clqsely indicates the 
weight of clay substance in the sam¬ 
ple. 

To separate the feldspar from the 
quartz in this residue, it is fused in 
a platinum crucible with five times its 
weight of sodium carbonate. After 
complete fusion the mass is placed in 
a beaker, and dissolved in water, the 
solution is jkcidified with hydrochloiic 
acid, and evaporated to dryness to re¬ 
move silica. Next the residue is treat¬ 
ed with 5 cubic centimeters, of con¬ 
centrated hydrochloric acid, and 100 
cubic centimeters of water. This so¬ 
lution is brought to a boil which per¬ 
mits the silica to be filtered off. The 
filtrate contains the alunvin.'t of the 
feldspar. . This is removed by neu¬ 
tralizing the acid solution with am¬ 
monium hVdrate, boiling for a few 
moments, and filtering. The precipi¬ 
tate is washed .with hot water con¬ 
taining a few drops of ammonia, then 
dried and ignited. This precipitate 
is aluminum oxide, and since feldspar 
4 contains^ 18.34 per cent of aluminum 
oxide, the total amount of feldspar^ 
in Hie 1 gram of sand, is ^pproxi- 
pately SK tiqiffs the weight obtained. 


temperature, a S-grani skein of mor¬ 
danted cotton yard is introduced. Tlie 
temperature is then graiially raised 
through a period of 40 minutes to 60 
degrees Cent., by which time, through 
careful movement of the skein, all the 
dyes should be removed from the .solu¬ 
tion, and the su.spcncled matter from 
the molding sv^nd should be left be¬ 
hind. The skein is washed and dried 
at 75 degrees Cent., and a comparison 
of its color against a standard set 
of skeins, gives the amount of dye 
which has been taken from this solu¬ 
tion. The usual arrangement of stand¬ 
ard skeins is made by depositing on 
each of si^c skeins 6, 8, 10, 12, 14 and 
16 milligrams of crystal violet dye. 

To make the transverse test, 400 
grams of molding sand arc tempered 
with water, up tO the point where the 
sand is saturated. Tt then is rammed 
ill a cement briquette mold, such as 
shown in the Center of Fig. 10. A 
standard mold gives a 1 x 1-inch 
cross section at the center. The speci¬ 
men aipr being removed from the 
mdid is dried Over night and then 
held for three hours at lOO degrees 
Cent, in an oven. - After this, the 
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specimen is set up in a suitable 
transverse testing. machine. SUcb a 
machine should have a-breaking capaci¬ 
ty from 1 to 150 pounds per square 
inch. A convenient form of mac'hine 
IS shown in Fig. 10. The briquette is 
introduced at the left, and shot from 
an upper container, near the enl of 
the lever arm is allowed to gradual 
run into a lower container, suspen 
from the arm. At the point of 
ture the flow of shot is immediatel; 
shut off. and the 4|Ught of that 
the lower containe^^lndicates th' 
transverse strength of the briquette. 

It will be seen from this, that a 
great deal of work is involved in the 
complete examination of a sample of 
'molding sand. The straight mechan¬ 
ical analysis tost which can be read¬ 
ily made by any one, through the use 
of the simple equipment shown in 
]-'ig 11, will give a great deal of liclp- 



FIG 12 rOMPARISON CI'RVES OP TWO N.m'KAL 
SANDS 


fill information to the moldcr. In 
fact, for venting problems, this test 
is all that is required. In dealing with 
the problem of bond, however, reliable 
determination can only be made 
through a combination of the bond 
adsorption test, the mechanical an¬ 
alysis, and tne transverse strength 
test^ 

Buys Respirator Patents 

Willson Goggles Inc., makers of in¬ 
dustrial eye-protectors announce the 
purchase of all patents, trademarks, ma¬ 
chinery and good will of Walter Soder- 
ling, Inc., 347 W. Broadway. New York, 
makers of respirators. Hereafter, re¬ 
spirators coveftd by the patents of the 
latter company will be manufactured at 
the Willson factory, Reading, Pa., under 
the personal supcrvi.sion of Walter 
Soderling. 


The University of Wisconsin offers 
its engineering students special facil¬ 
ities for becoming familiar, with elec¬ 
tric furnace operation. The electric 
furnace laboratory contains a heroult 
and a girod furnace of 450 and 150 
pounds capacity respectively, besides 
smaller furnaces for making ferro¬ 
alloys. An elcctri^ brass furnace will 
be installed shortly. 



Bill Takes the . Bait of the Promoter 



story has -been credited 
m to different {people at various 

m J times but I first saw it in 
the Youth*s Companion many 
years ago and you know liow first 
impressions influence one. That maga¬ 
zine claimed that Norman Duncan 
brought it back from up J[-abrador 
way, where he spent several seasons 
visiting and gathering material for 
sonic of the stories which later made 
him famous. The episode to whirh I 
refer occurred in one of the little 

hamlets wdiich are scattered at infre¬ 
quent intervals along the coast of 
Newfoundland from Cape Race to the 
Straits of Belle Isle. These commun¬ 
ities are as far removed from contact 
with the outside world as if they 

existed on another planet. Passing 
ill front of the only store in the place 
one day Diincan saw several men sit¬ 
ting on a ‘bench by the wall. He 
attempted to engage one of them in 
conversation, but experienced consid¬ 
erable difficulty in finding a topic of 
inlorest. Finally he asked how the 
men whiled away their spare time 

and received the astonishing, if some¬ 
what philosophical piece of informa¬ 

tion “Oh, sometimes we sits and 
thinks and sometimes we just sits,” 

T was just sitting the other night, 
my mind a delightful blank, and with 
nothnig to bother me as far as I 
knew until the whistle should blow 
in the morning. I was brought back 
to the cruel realiUes of life by a very 
young lady w'ho perched herself on 
one .arm of my chair Ad 'who told mo 
in that pcciiliur form of lan¬ 
guage which Very young ladic® 
pick up, no one knows where, 

(hat she was up a tree and 
did nor knftw how to get 
do;ivn. 1 replied properly tlr^t 
young ladies should not climb 
trees, but since she* wa.s in 
that embarrassing position 
the best thing she jj * 

Could do would be 
to creep out along 
the 1 f m b and 
drop oflF» Thiil^ 
well meant and 


fatherly piece of advice apparently 
went over her head for she not only 
failed to move, but held up for my 
insportion an arithmetic and a scrib¬ 
bler and directed my atention to a 
question in the former which she 
claimed had been the cau.se of i^ending 
her up among the branches. 1 read 
(he qucNlion over carefully and gather¬ 
ed that the kind old- gentleman who 
had written the l)o<»k had dug a 
cellar 20 y 40 x 6 feet deep and he 
wanted to *know how many cubic 
feet of cdncrctc would be required to 
build a Wall. 2 "feet thick around this 
cellar. Ife al^ri expres.scd a desire to 
be (old how much the job would cost 
at per cubic yard, I I'uintcd out to 
the young lady that the man should 
have found out all those things before 
he started the job, any concrete man 
could have advised him. and privately 
I had my doubts about his being able 
to get any person to supply concrete 
at that figure. I then proceeded to 
elaborate further on the theme by 
pointing <nit that the specifications 
were too indefinite. They did nut 
stale whether the owner or the con¬ 
tractor was to supply the lumber and 
build the forms. There was no time 
limit set and there w'as nothing said 
in reference to the relative propor¬ 
tions of Cement, sand and rock, far- 
tors which peiierillv are recognized as 
exercising a dirtet influence on the 
cost of eoncreting operations. 

Several other points whieli might 
have been touched upon with pleasure 
and profit weft; not alluded to because 
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the young lady's mother, who is gifted 
with a singularly direct manner of. 
speech, if you get what I mean, 
to me “Why don’t yotf tell the chiW 
what she ^vants to know instead 
trying to air your knowledge of who^s 
who and wliat’,s what in fhe concrete 
iMdMs(ry?” 

While debatmg in my mitfd whether 
the retort courteous would be in„ order 
or whether I should follow the’ line 
of least resistance and say Nothing as 
usual, the door opened and Bill eut^red. 

“Greetings” said he.* “Greetings ajid 
salutation, I trust 1 am not iiltrudlait. 
or interrupting a little friendly seanOf." 

With the laudable iutciition olag||^'« 
vatiug the lady who hales notlitdl^ , 90 . 
imieh CIS reiteration, I carefully went 
over the facts in the case under dU^. 
cussiou prior to his arrival ajid aj- 
the coiu'lusioii asked his opiiuon *09 
fhe .subject. 

. “Well now,” said he. “That is what 
I call a coincidence. T came ovy on 
piirj> 0 ‘-e to show* you a clipping from 
the old home’ paper. It is the most 
exiraordinary thing I liavc ever read.*' 
Ife handed me the clipping from the • 
Apahaukee Advocate and while I was 
reading it he took the little girl Oti 
his knee and showed her two diffefeni 
meiliods for working her arithmetical 
prohlein. 

The clipping was headed RADICAL 

departure in automobile* 

ENGINE CONSTRUCTION—TUR¬ 
BINE PRINCIPLE SUCCESSFUL- " 
LY APPLIED TO PROPULSION 
OF AUTOMOTIVE VEHICLES.^ 

Many novel features are < enih0dl0d>f 
in the new line of trucks rec^tlv an*; 
nounced by the Whoosts, Auto* 
mobile Co. Concrete motors and 
pistons, together with w^ater 
power rear axles arc perhaps , r 
I he outstanding fdaiurcs. En^- , 
iicers have experimented 
for years with concrete 
motor construction but 
not until die advent of a 
new and tfkccedingly slip¬ 
pery cylinder lubricant 
has the proposi¬ 
tion become prac¬ 
tical. The oil has 
such a be«^ng on 
«»^hc feasibility and 
st^ccess of the 


1 
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motor \hat a word about iti origin may 
prove of inteitst. Away back in pre¬ 
historic times before whales and other 
warm blooded animals had become ac¬ 
customed to water, iniillions of.4hem were 
drowned in ri great Hood. In the 

cour.se tim^ the waters receded leav¬ 
ing their huge bodies resting on the 

dry land. ’ The direct action of the 
him caused the blubber to liquify and 
permeate the sands making what the 
gedlogist»i call a whale shale fonqa- 
tidii It will thus be seen that this 

oil is of animal rather than a mineral 

origin and when used in conjunction 
with castings made of concrete it 



No liOT MKTAL TO POI'K liKI 

transforms them into shale once more 
—a very • slippcrly substance. 

The Whoosis trucks are not pro¬ 
vided with transmissions as the term 
usually is understood. Power is trans¬ 
mitted to the rear axle, but not 
through a shaft and set of gears. The 
motor operates a pump which forces 
water under tremendous' pressure into 
:i tank under (not on) the. driver's 
seat. Any person who is competent 
to water a lawn can safely be en¬ 
trusted with the duties of driving one 
• of \hc9C trucks. The first models 
'built'are for right handed drivers, but 
it i.s proposed to develop another 
model for the benefit of those who do 
not know their right hand from th’cir 
Ipft. To start tWe car the driver 
simply turns a valve which admits 
water from the tank to a turbine on 
the rear axle. After its force is spent 
the water is returned to the pump by 
gravity and may be used over and 
over again until it has lost its viscosity 
and therefore has no kick in it. 

• Partinilar attention is called to the 
air line bodies. The Whoo.si8 people 
believe that they are the first in the 
field to introduce the beautiful into 
truck design and point with pride to 
the extremely pleasing eflFccts pro¬ 
duced by the dump body, job stream 
line Fleetwood creation with an ele¬ 
gant cab top, a la Michael Angelo, and 
side curtains by Lucille and Lady 


Dandelion-Dutton who collaborated .“WelF' said Bill, when 1 ha4 fin- 
throaghouton the colojf ‘ schein* and ^,i,ed reading fhi*. remarkable atatt- 

Whoosis * omSan'y* is to be W« back 

congratulated on its co'ipinendable does the proposition hit 

enterprise in carrying this proposition you?" 

to a successful issue and making it “To tell you the plain unvarnished 
a commercal suaess. Immense ac- „ j -u ^ 

tones have been bmlt and equipped at 

the outcroppings of. the Portland “ would require at least two strong 
cement mother lode on the Atlantic men to believe that remarkable narra- 
and'thc Pacific, one at Portland, Me., and tivc. T^-^aften have heard of automd 
the other at Portland, ‘Oreg. Expert engines in the abstract but thi3 

rS'SS »■ I- <» ,( 

extends across, the continent, following concrete. 

closely the line of the 45th parallel of «Q„ite so/’ said hei^uitc so. my" 

latitude. At no place is it any great j Watson 1 think that I have fre- 

distance below the surface of the Watson, l think that 1 have tre- 

ground and the open system of to you that* you 

milling will be employed in lack the gift of imagination. You are 
removing the cement from fairly reliable in grasping the details 

i‘f ^*Vy«r Twe* of"'!! “r/ 

right-of-way from 

the federal govern- Same, in formulating theories based 
ment .the company on facts which arc not readily discern- 
binds itself to re- constructing hypotheses; in 

in two parallel inferences and deductions 

.strips with an in- yow arc sometimes singularly—er—if 

tervening body of you will pardon the expression—er— 

land left between them. . In the hot- obtuse. Please pass the cigarcts." 
tom of the first strip a 6-inch thick- hai. „• i,am t .i,* . tM. 

ness of cement will be l.eft*undisturbed . ^ 

and will serve as a national highway 8® further and submit to being 

across the continent, while the other the goat if yon can show me how that 
will tap the Great Lakes and form a hare brained proposition can be taken 
continuous canal from fhc Atlantic to seriously by anv normal person." 
the Pacific, and cut off approximately ...p. . • • . . , 

6000 miles from the passage of water where you make your 

borne freight between eastern initial mistake," 

and western sea-board points, ^UiTA 

The Whoosis company is con- allow your- 

tcmplating the construction of a to be 


tcmplating the construction of a . i f k- 

Apt of giant trucks and^ another ^ 

with their famous 

slippery concrete . 5 m i) 

cMigines, and ex- BlyA.'';: U _ 

pects eventually 

to carry all trans- iMACiiNATiox uk I'Ki^vahkation? 

continental freight. 

No provision is being made for taking prcjhdiccd against the thing in the 
care of passenger traffic, because to 6rst pi^cc and therefore you look 
quote the president, Mr. MeWho: ‘The 

substitution of concrete for cast iron ^ through biased eyes. Your 
in automobile engine construction is i^ugment is warped and you jump 
bound to revolutionize the industry to conclusions without inquiring 
and place the automobile within the into all the circumstances surrounding 
reach of every one. I look forward cagg ug consider this thing 

confidently to the day when the auto- h a «• -a • a u • a • 

mobile will be considered as much a ^ttrcfully, taking it point-by-pomt in an 
part of the furnishing for a home as impersonal manner. 1 am inclined to 
a .stove, a bed or a victrolaf think that proposition is not so 
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ntterty impracticable as you seem.to 
think. 

**IqAli4he first place the statement 
appears in a perfectly reliable news* 
paper... one of the bulwarks, as we 
^ften. proudly assert, of our ctviliza- 
tioj. You know that not more than 
99 per cent of the statements in our 
newspapers are ever isuccessifully con- 
rad icted or denied in iate|iS^ditions; 
and therefore this statment has 
mathematically one chance in a hun- 
'dred * of being^^ truth. 

“Then th^^^e of the company, 
the Whoosis Automobile Co., what a 
musical liquid sound it has. By plac¬ 
ing the accent on the last syllable of 
the first word you can almost hear 
the water leaving the discharge end 
of the pipe and impinge with resist¬ 
less force on the vanes of the turbine. 
By placing an imaginary interroga¬ 
tion point after the word, one could 
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imhiy a certain amount of doubt 
in the com'i^ny'a integrity, hut that 
imrplicatlom is too far fettled to be 
worthy' of serious consideration. 

“Wc now come to Vhat in my opin¬ 
ion is the most convincing item in the 
whole chain of-evidence. I refer of 
course to the drowning of the whales. 
There is abundant evidence both in 
sacred and profane history to sup¬ 
port this statement. If my mamory 
serves me .correctly you will find^ in 
Genesis VII, 21-23 a detailed account 
of that interesting if somewhat mel¬ 
ancholy event. There is no direct 
statement to support the theory that 
the whales all perished in one place, 
but you arc familiar with the saying, 
'Birds of a feather flock together,' 
and while it is true that a whale is not 
a bird, it must be borne in mind that 
the expression is always used in a 
generic sense and is just as applicable 


. . * 

to whalea aa it is to the. pAtr -fiah 
who usually prompt pbopla to nwke 
applieatioi) of the proVerb.” . 

The lady .\vho does me the honor 
of wearing my name and spending my , 
money and who as I rejnarkid before 
speaks directly to the point took it 
upon herself to gum up the works 
fyy remarking: 

^"Bill, I hate to turn you out in* the 
cold and the darkness, bnb here's 
your hat and there’s the door and 
when you gel home you can tell your 
wife that she has my sympathy id 
having to flock with a bird like you. 

1 have hoard some birdie stories in 
my lime but that is the limit.” 

‘‘.Ml right" said Bill wilh a grin a* 
he winked at me, "ril bq on the wav* 
but don’t be .surprised iWl come back 
in a wTek or so to sell you a con* 
Crete block of stock in the Whoosis* 
.Autoinobile Co., of America, Inc,” 


Coal for Facing Becomes Difficult to Secure 


EA-COAL facing is an ar¬ 
ticle employed in practical¬ 
ly every foundry devoted 
to the production of gray- 
iron castings. It is mixed with the 
sand which comes in contact with 
the pattern, in varying proportions. 
I'hese range from 1 to 6 in the case of 
heavy castings up to 1 to 12 for light 
woik. The gas evolved by combuhtioii, 
when the molten iron comes into 
contact with the coal in the sand 
forms a cushion between the molten 
iron and the sand of the mold pre¬ 
vents the metal from burning into the 
sand. A limited number of castings 
are produced in molds in which ii>'> 
sea-coal facing is used, but the great 
majority of casting users insist bn a 
clean, smooth face and this feature 
necessitates the use of sea-coal in the 
facing sand. IMic amount used in vari¬ 
ous foundries ranges from one ton 
or even le.ss a month in the .smaller 
foundries up to 200 tons a month in 
some of the large automobile shops. 

Two of the largest manufacturers 
each produce 8000 tov a month of 
this commodity while a third supplics 
approxiinately. 4000 tons. In addition 
to these large companies several smal¬ 
ler companies turn out a considerable 
quantity and a few foundries have 
mills in which they prepare their own 
facing. A conservative estimate places 
the entire monthly consumption of 
sea-copl facing in the United States 
and Cknada at 25,000 tons. 

This a comparatively insignifi- 
aaPt imoant when compared with the 
fnilllpna/of tons of bituminous coal 
railed item the mines every month, 
end ordinnrily^ to diffieutty was 


experienced ip securing all the coal 
necessary {or foundry purposes. How¬ 
ever, at the-. pr<;^ent time, owing to 
a variety of ‘ causes, it is becoming 
increasingly diflicult, and in some cases; 
impossible, to secure coal enough to 
keep the facing mills operating. The 
supply houses report unfilled orders 
dating back from one to .six months. 
One house shipped 31 toii.s last weeh 
completing a 200-ton order book last 
April, 

A scarcity of rolling slock and the 
recent priority orders of the inter¬ 
state conimerce commission arc directly 
responsible, among other things, for 
the acute stage in the facing situ¬ 
ation, Under a ruling of the commis¬ 
sion the railroads are guaranteed a 
supply of coal, while the aniount has 
to be rushed through the lake ports 
on its way to the Northwest before 
navigation closes, places a heavy bur¬ 
den on the coal distribution facilities 
of the country. It is not a question 
of the mine owners* ability to raise 
the coal from the mines. That point 
is conceded when it is realized that 
many mines arc operated only two 
days in the week; not fro^ any lack 
of desire on the part of the owners or 
from a scarcity of labor, but simply 
and solely because no cars are avail¬ 
able to take the coal away. 

The contention is sometimes ad¬ 
vanced that it would tend to stabilize 
production and shipping conditions if 
the mining companies maintained a 
steady and fixed output for every 
working day. When the required num¬ 
ber of cars was not available *the 
surplus coal could be honked as it> is* 
in mining regions In other 


countries and this reserve could be 
drawn upon when cars were plenti- * 
ful and conditions warranted. 

The objections to this idea are that' 
a large space would be required to 
.store the coal; it deteriorates more or 
less from adverse weather conditions 
and therefore is not so marketable; 
it would require additional and .ex¬ 
pensive machinery and cquipmeirt 
unload the coal and reload it*later, 
thus adding to the cost of production, 
and there is always the dangcf of. 
spontaneous combustion. WHatfiver 
the reason, the fact remains that no 
reserve stocks of coal are maintained 
at the mines. Coal is raised when 
cars are available and when there are 
no cars the mine remains idle. 

A few mines favorably situated nea^ 
navigable rivers are equipped to ship ' 
both by rail and water and thus arc 
enabled to operate practically every 
working day. These mines of course 
with their overhead expense distributed 
over 4 or 5 days a week are enabled 
to produce coal at a much lower cot4 
than the mines operating two dayii 
a week and forced to apportion then 
overhead on that basis. Since there 
is no competition, the more favor¬ 
ably situated mines receive the same 
price for their coal which the two-day 
a week mines have been forced to' s^ 
on their product to enable them to stay 
in business. 

The small wagon mines, so called 
because their product Js*hauled away 
in wagons or trucUs, are not included 
in the priority order IssnedL by the 
interstate commerce commissthn and 
consequently coal from these ^tnes 
can be bought in thq open market. 
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However the output of thejc mines complaining bitterly that the stfppJy paratively small amounts which they 

is limited arftl their prices are based houses are increasingly"delinquent in they can pick up here and 'tijere. 

on prevaHing market conditions. Ailing orders and are evai frequently They are refusing •to accept a great 
Neither coal producers., or buyers arc refusing to accept orders as- well as volume of business and the orders 
making contracts and there is no pros- charging greatly increased ’ prices for they, do accept arc based on the 
pect ti an ^easing in the coal situ- the limited amount of material which understanding that the customer will 
ation untij the end of November when they do deliver. The supply houses pay any increased price necessary 

the ports of the Great Gakc.s will be on the other hand declare that -they to secure the coal in an uncertain 

olheially closed to navigation. cannot get the coal* and are forced market. In no case is any definite 

4Justonicrs for sea-coal facing ,!lre to pay exorbitant prices for the com- delivefju^ate assured. 

Scientific Methods Needed in Fouii^i’iei 

BY DR. JOHN E. STEAD 


ANY years ago, when lectur¬ 
ing on science in the found* 
ry^ on one. occasion 1 
astounded the foundrynicn 
present by the statement that, until 
the founjlry industries appreciated the 
fact that the services of a trainc'l 
mctallurgkal cherurst were at least as 
necessary as those of a time-keeper, 
thete was no hope for them. Today 
nearly every large foundry depends on 
the chemist for the synthetic control 
of the iron charged into the cupola, 
and the smaller establishments, where 
the output does int justify the estab¬ 
lishment of a chemical laboratory, 
recognize that it is necessary to know 
the comprisilimi of the various eon- 
.signments of raw material delivered to 
them, and would indeed be thankful if 
jhe pig iron manufacturers would 
supply them with analyses of all con- 
bigiiinents. Kew' can conceive what 
prejudice existed a few years ago in 
life minds of thos^ who controlled the 
mixing of metals in the iron foundries. 
These gentlemen did not realize that 
although the fractures of the pigs they 
used’ might be the same in diiTcrent 
consignment from any single firm of 
pig iron niakcr.s, the composition 
varied to a considerable extent, and 
that corresponding variations resulted 
in their casting.^. At one works where 
advice was given how to prepare 
.Nynthetically suitable meltings from 
local irons to replace more expensive 
material imported from a distance, the 
foreman expressed the view' that the 
expert was a most dangerous man. 
In more than one establishment it is 
beyond doubt that when a chemist was 
introduced and his advice taken, somc- 
Ihiug waSi done to produce a bad re¬ 
sult. Before real progress • could be 
maclo the foremen had to be replaced 
by men less prejudiced. 

That cast iron of almost any desired 
properties icmld be produced, given the 
• necessary varieties of raw pig irons, 

Frofll^^ prttldeiitliil addren of Dr. John B. Stead 
adio ^ntlr vas elerled prealdrni of Uie Iron and 
Steel InatUuta at fU annual . meatlng In. London. 
fCndoadl Dr. Stoad^ ia otM oT. tho loading conmiltanu 
and Iran and iteel metallurgleU of Bivope. 

^ . ‘ 


had been proved long ago, even in the 
early ‘seventies, by one firm in this 
country which synthetically produced, 
and still products, almost any kind oi 
iron -required, namely: While iron suit¬ 
able for carburizing in the manufacture 
of crucible steel; iron having all the 
properties of cold-blast iron; iron .Niiit- 
al>le for the mtinufacture of chilled 
rolls, malleable castings, etc.; but this 
was only pos.sible becau.se. from the 
first, chemical assistance was cm- 
plo.vcd. Jt i.s now geiier.'^lly admitted 
that the peculiar propertie.s of every 
brand of iron arc due to dUferenccs in 
compf..'-.iti(>ii. 

l^Thapa the greate.«t advance in 
foundry practice followed the re¬ 
searches of J*rofessor Tliom.as Turner 
on the infiueiice of silicon on cast iron. 
The astounding practical evidence of 
Charle.s W'ood of Middlesbrough sub¬ 
sequently proved that by melting to¬ 
gether two classes of iron from the 
same blast furnace, each of which was 
absolutely unfit to use by itself, a 
mixture was obtained w-hich yielded 
high-class castings. The irons referred 
to were w'hite iron and so-called 
“burnt” glazed iron, the former being 
deficient in silicon, the latter contain¬ 
ing about 4 per cent of that dement. 
Kach iron was brittle by itself, but the 
mixture was good and even better than 
average foundry castings made from 
Nos, 3 and 4 foundry Middlesbrough 
irons. The market value of each of 
these irons (white and glazed) was 
low. and it was usu^l to put them back 
into the blast-furnace in small doses, 
thus w'oii^ing them off with the better 
metal. The value of such high-silicon 
glazed iron since that time h'as been 
recognized, and is in great demand at 
w'orks where large quantities of in- 
' ferior scrap' or hard irons have to be 
melted in the foundry. 

Kven sulphur—the clement all mak¬ 
ers of pig iron epdeavoy to avoid— 
say from 0.1 to 0.15 per cent, is now' 
considered essential in cylinder . castings, 
ings. Altho^h .fo^, a long time the 
actual .amount of gr^p^hitid'carbon in 
castings was not consideredworthy 'of 


(onsideration, it is now recognized that 
both the amount and character of the 
graphite has a direct bearing on the 
mechanical properties of the finished 
castings. Professor Turner and others 
liavc drawn attention to these facts. 
As an instance of the embrittling effect 
of large graphitic plates or flakes, 'it 
is only necessary to refer to the fact 
that a No. 1 hematite casting with 3 
per cent silicon, 3 per cent graphitic 
carbon, and 0.5 per cent combined 
carbon lias a tenacity of only 22,000 
pounds per square inch. Metal of • a 
similar composition without the 
graphitic carbon has a tenacity after 
forging of about 132,000 pounds per 
square inch. When sulphur pyrites are 
melted in the cupola with open iron 
so as to give 0.15 per cent of sulphur 
in the mixture, a closer-grained iron 
containing the graphitic carbon in fine 
plates may be obtained, which i^ 
stronger in consequence. 

One great advance during the last 
25 years was the production of cast¬ 
ings by melting mixtures of steel scrap 
and blast-furnace metal in the cupola, 
for they wore much superior in tough- 
ne.s’s and strength to those made from 
furnace metal alone. 

The property of high percentages of 
silicon ill cast iron, in enabling it to 
resist corrosion by acids, has led to 
tlie extensive use of evaporating pans 
and other vessels in chemical works 
made from cast iron alloys containing 
10 per cent or more of silicon. 

To the sc-Iciice of the foundry a 
large -number of well-known authori¬ 
ties both in ■ America and Europe have 
contributed important information. 

Moves Plant to Baltimore 

The manufacturing plant and offices 
of the George Oldham 3c Son Co., 
makers of rammers, cleaning and ship¬ 
ping hampiers, soon will be removed 
from Frankford, Philadelphia, to Scott 
& McHenry streets, Baltimore, Md. 
The Baltimore plant will be equipped 
for the manufacture of pnehmatic 
tools. 




How and Why in Brass Founding 


By Ckarlea Vickers 






Making Cores for Small 
^ Br^IppCastings 

IVe arc experiencing dijBliculty in mak¬ 
ing small brass castings and bushings. 
The’ molten metal burns in through the 
cores and destroys the casting. Kindly 
advise us in regard to a suitable core 
composition to avoid this difficulty. 

It would appear that the cores are 
too porous. Possibly the sand is too 
coarse, or the cores are made too soft. 
Without specific information in regard 
to the sand mixture used for the cores, 
and the composition of the . metal 
poured around them, considerable 
guesswork is necessary to formulate 
an answer. A strong core mixture is 
suggested as follows: Sharp sand, 30 
hounds; new molding sand 10 pounds; 
powdered rosin, 2 pounds. Have the 
sands dry when weighed. Mix the 
sands and the rosin, temper with water 
to the consistency of molding sand. 
The strength of the cores while green 
can be varied by inci easing or de¬ 
creasing the molding sand. A weaker 
core will result if floor sweepings are 
used in place of the new molding sand. 
The more sharp sand the weaker the 
green core will be, but it will vent 
more easily. The cores should be dried 
at a temperature that will melt the 
rosin, when the cores will smoke. After 
cooling this will provt? a strong core. 
If a softer core is desired, decrease the 
amount of rosin. 


Larger Risers Needed on 
Defective Castings 

IVe hare lately had considerable diffi 
cully in making bronse castings of an 
alloy composed of co/’/>c% 78.75 per cent; 
tin, 8.25 per cent, and lead, 13.00 per 
cent. The castings veigh about 170 
pounds eath. They arc poured at a 
temperature of around 1800 degrees 
Fahr., but fail to come sound, contain- 
ing porous places and shrink holes. Any 
suggestions you may offer that max 
assist us in preventing this trouble mil 
be greatly appreciated. 

In our judgment the castings arc not 
porous in the accepted sense of this 
term, that is, the difficulty is not due 
to gaseous The fact they come 


be one of molding. The risers afe loo 
small to feed the shrinkage of the ca.st- 
ings, consequently the motal in the upper 
parts of the castings draiit.s away to 
the lower parts leaving holes in the 
upper part, and these hole.s will be 
f<»und at the root of the risers. 

The remedy is a simple one; merely; 
increase the diameter and the height of 
the risers until the trouble ceases. Th;^ 
que.stion of cutting off the ri.scrs is a 
secondary olie. Means must be found 
for doing this. We suggest a visit to 
a steel foundry and inspection ol the 
risers necessary to gbt sound steel cast¬ 
ings; also of the methods of removing 
these risers. * While bronze can be made 
with smaller risers than .steel, all too 
frcriuenlly ^ penurious policy i.s adopted 
in the brass .fouiutry wdth the idea of 
tjaving molten •metal. However, it is a 
direct loss if several castings have lo 
hi* made to get one good one. There¬ 
fore, we advise the use (‘f li^-rrs of 
generous size to properly feed the ea.st* 
ings. - 

Castimg Copper'May 
Be Used 

IVe specialise in making bronce 
wemorial tablets and all classes nf bronr.e 
orno'^'cntal xvork. using the folloieintf 
alloy: Copper, 88 per rent: tin, 5 per 
cent; cine, 5 per cent: lead, 2 per cent. 
ire xcould like to get your opinion in 
regard to ivhether it is best to use lake 
or easting copper. We use a bronze 
ingot of the same formula as given, 
and purchase this ingot from the re¬ 
finers. 

The difference between casting copper 
and lake or electrolytic copper is one 
of purity. The more nearly pure the 
copper is the higher will be its electrical 
conductivity, and as electrolytic copp<-r 
has the highest conductivity, it follows 
this grade is the purest copiOr. For all 
pufpo.ses for which copper is u.‘*ed tiK 
purer it is the better, therefore, elec¬ 
trolytic is the best copper that can be 
■ obtained for making bronze ornamental 
work, as for everything else. It need 
not be decided from this statement that 
casting copper cannot be used tor mak¬ 
ing bronze, as it can, and the bronze 
may be iu.st as good as if cleclrolylic 
copper had been used. Again it ^ay not 
be, a chance must be taken when using 


impurity it may contain. H it contains 
a little zinc, tin, or lead it would be 
satisfactory, but if it contains silicon or 
aluminum, even in minute quantity, 
might make a poor grade of bronze. 

If a substantial saving can be effected 
by using casting copper, it.-i.s Worth in¬ 
vestigation. and a small .shipment should 
be tried. If this proves satisfactory all 
IS well, blit provision .should be made 
in advance to return the metal when a • 
shipment is received which laihs lo give 
'good results. -- 


Buking Weak Ct^res 


.S w£'.b. <’ 


ll’e are making small irregfithrly 
shaped eastings having snuill holes 
tored in them, and have difficulty due 
t their contour lohich makes it im- 
possil'lc to place them on a plate. IVe 
dry the cores m the half core box 
xoiiich is of brass, and the core when 
dry adhere.s to the core box^ and is 
broken by removal. IVe have oiled the 
b(f.i‘ xi'ith lubricating oil, but the diffi- 
enliy still persists. We would like tO 
learn xohai binder zee can use to»beJ-9' 
ter advantage than oil in this eafef * • 

Fur small, weak cores, oil the 
best binder. Should there be large quan¬ 
tities of the caslii;gs to make, it VIjli 
b'j necessary to liavc dryers of cast 
iron to support the core, These dryfira 
are similar in shape to the half core- 
box and fit over the pin.s in the other 
half i»f the box. When the core is ^ 
rammed the half box with holes is re¬ 
moved, the dryer take.s its place, then 
the box is overturned and the other 
half i.s removed leaving the core in the 
dryer. The cores will not stick to 

llicse dryers, c.specially if they arc 
wanned before being used. If there is- 
only a small order to turn out, make a 
small wooden frame high enough to 
ch'ar the core when it is placed over ' 
the same as it lies in the half core 
box; sieve molding sand over the core 
until the frame is filled covering iht 
core, then fit a core plate on the sand 
filled frame like placing, a bottom 
hoanl on the drag of a mold, then in¬ 
vert the corebox with core, frame, 
sand and plate and lift off the corcb<^ 
leaving the core on the plate embedded 
in soft molding sand which will hold 
it together until it is dried. dry 

remove the core, and lightly 
* away the dry molding.aind. M oil- 
bonded cores require Renting. ? 


THE FOUNDRY 


September 15, \920 


fiHMIlIIIIIII 


^ iNLlMimt 10 

, V. S. Patent Office ^ 

;|lR«niiiiiij#lhly Juuriial dtYOted to all brancliti of the foundry trndt phist th< 

? . iMibiishcd by cedentecl 

^ THE PENTON PUBLISHING CO., CLEVELAND 

BRANCH OFFICES tiiateruil! 

BOSTON.426 Old South Bldf. 4 *“‘7 "■ 

CHICAGO..U47 Ptoples Gas Blda. some SIS 

CINCINNATI.501-505 Commertiat Tribuna Bldg. Os tho roll 

NEW YORK.2203-2206 St. Paul Dld«. V'/'' 

PHrSBURGN.214R-49 Olivtr Bldg, It IS tho 

WASHINGTON. D. C...40 Matarotl Bldg. of) or 2‘ 

FOREIGN OFFICES ^ / 

BIRMINGHAM. Eng..Prinet's Chaaiban ^ rncnts. I 

LONDON. Eng.2-4 Caxton Huust. Watminstar p 

Cable addreet, IROTRAPENg Lmdon. »i» ■ 

- n 1 ociiniCc 

SUBSCRIPTION c-hkIv ai 

Unitad S.ta)tf and Maxice.$2.00 a yaar U 

Canada .t..{3.00 a yaar ^ acUvitV. 

Great Britain and othar Foreign Countries.$4.00 a year y 

Single Copiw .25 cents 1 OJ- great 

CeplM puUishad thrM months or mora prtvioui to g More til 

data of current issua, 50 cents each ^Fav 

ADVEirrisiNG H of the 

All communicatlins relating to advartiiing c 6 gy, diicontiiiiiancM. otc., d nf 

must ho recthrad on the 1st and 15th of tho month procodlng date of W 

fubiigition. • _ g Mining 

McmbiT. tho Andlt Biirpaii of Clrrulatlon and Aaaodated § be held 

• Kuolnris Papecii InoofporaUd m ' 

Botered at tho Port Office at Glevciatid aa Boeond Claao Blatter p rounc 

OepttHffht 1P80 hit fh# Pmfon PuhlUhinff Co. g qV^ 

iMniMnilllllilllllM^ annual 

of tlieir 

Contents -t® 


. Interest Centers on Columbus 


All Ready Ftif Cn)uml.iis ConvrntlDii. 


e ACH successive year since its inception ^*lias 
..marked a long step forward in the work 
accomplished by the American Foundry- 
men’s association. I^st year at Philadet^ 
phia, the cradle of this great technical society, Wpi^ 
cedentecl attendance, an excellent program of papdB 
aad the large.st a.sscmb1age of foundry equipment and 
materinis ever brought to^pdier .s^t a high mark which 
some staled would never agliiii be attained. Although 
the Columbus convention still i.s several weeks away, 
it is thought by those whose judgment i.s based upon 
20 or 25 years observation of the a3!Hl|g/on’s attain¬ 
ments, that this year will mark a gathering which 
will fully equal if not surpass that at Philadelphia. 
Tochnical papers, presenting the results of profound 
slikly and achievement in the varied lines of foundry 
activity, will be read by authorities in the subjects 
of greatest moment to the present day foundryman. 
More than 60 of these will be read and discussed at 
the gray iron, steel, malleable and nonferrous sessions 
of the association and at the meetings of Institute 
of Metals division of the American Institute of 
Mining and Metallurgical Engineers which latter will 
be held simultaneously.. 

Foundry supply and equipment manufacturers, who 
are ever quick to appreciate the opportunity this 
ciiifiual gathering offers them in the demonstration 
of their products, have engaged more si>ace and will 
,he represented in greater numbers than ever before. 
Seven large buildings at the Ohio State Fair grounds 
will be filled with exhibits which will show the most 
modern developments in the casting industry. 


Who and Wlmt to See at the Hl|t Hliow... 

Build Plant Where boada CoiivYKe. 

JleMme OpcnitlniM ir. IiMtiana Kuiiiidy. 

WUhiaoB frMi Qiftingii Comiuny. 

Went Point Foundry Klecta Office s. 

F^heortlM Not Often liurtalled. 

'Katabllah Alloy FouiMby.'. 

SelUuft Agency Sernred. 

Engllbli FouiHlry Mikea Ball (lialifl. 

Britlih Foittidiyilitn Bleet Above Builo-- 

Akron Plant 8Urte<1. 

Jiulglng dondb for Foundry l.Kr - 1. 

Buya KespUator Patenta. 

Bill TXkea the Bate of Uie IVoiiiotiY. 

Coal Faring Difficult to Senire. 

SclenUlle Blctlioda Nteded In Foundries- 

Mosei Plgnt to Baltimore. 

Hov and Why In Brasi Founding. 

Making Cores fur Binall Bitun Castings*... 
l4Ug« RIarn Needed on Defective Castlngv 

Casting Coiiper May Be died. 

Baking Weak C\im. 

Intorcot Centefs on Colunbus. 

Fhiniy Iron Ptodiicilon Kontea Aliead. 

TM Outtook In the Foundty Iiulustry.... 

0 

Comings and Goings of CouiitryuMi. 

• 

Obttwry . 


Asioelatlon Necks Mcmben, 

WlMdrUii FoundriM Aio Doing. 

JInr Ml PnhItoaAni. 




717 

725 Foundry Iron Production Forges Ahead 

INCREASE of 43 per cent in the pro- 
^•'*2 a duclion of malleable pig iron during the 

732 • 1 first half of this year over the same period 

7 ;i 2 last year is the feature of the official sta- 

tistic.s of pig iron production recently issued. In 
' the first six months of 1919 the produdtion of malle- 
able pig iron was 465,823 tons against 666,165 tons 
produced the first half of 1920, This is the largest 
710 increase in tonnage shown by any grade of pi^ iron 
740 for the period. The increase for all grades waisl 13.3 
per cent; 16,278,175 tons in the first half of U919 
comparing with 18,435.602 tons in the same p^iod 
” of 1920. Tlie production of foundry pig iron slu^ed 
a gain of 22.3 per cent covering the same perils. 
740 These higher relative gains for foundry and m^- 
710 able pig iron would indicate that the foundries of the 
country were even more prosperous during this period 
lhan were the steel mills, although the latter enjoyed 
a marked prosperity. The inefease in the output of 
malleable may not all be attributed to demand from 
751 malleable iron foundries as many shops making gray- 
751 iron ca.stings of thin sections r^uiring a dense metal 
rKi use malleable pig in their mixtures, notably those 
plants molding automobile cylinders. However, the 
melt for malleable castings has evidently increased 
as the capacity of malleable foundries has been aug- 
76$ meiited during the past 18 months Iw from 25 to 

754 <wnt according to an authoritative report. The 

755 demand for malleable castings has increased greatly 
-and ev^ with the added capacity prompt defiveries 
of castings are still difficult ip procure. Some slack 
which has appeared in the demand for malleable 

766 castings, for tlw automobile trade i% at present being 

756 -more than taken up by the demands of the raHioads. 














































Trade Outlook in the Foundry Judwt]^ 


e REATER stability is apparent in alt bwinches 
of industry with the entry of September. 
Improved shipping probably is the greatest, 
sinpe contributing factor to the return of 
confidence. With the feeling that better supplies of 
raw materials may be availple and that they may be 
able to maintain shipnmts of finished products, 
manufacturers in general are more hopeful of the 
future. It sti ll js realized that the railroad facilities 
of the counyi^m entirely inadequate to handle well 
a peak load such as marked the past year, but im¬ 
provements in operalSon have brought a temporary 
relief which it is hoped may continue until new 
equipment can be put in service. 

Better rail conditions have reacted 
A.j t favorable to the advantage of founcl- 

Aias ^ke Coke, which has been the chief 

Situation cause for concern has been more 
readily available througli better ship¬ 
ments from the mines and from the 
oVens. A slight recession in price ha.s resulted, and 
it. is probable that with continued improvement in the 
car supply, easier 
prices will ob¬ 
tain during the 
present month. 

An increase of 
1 per cent in 
coke production 
in the Coiinells- 
ville region wa.i 
noted during the 
week ending Aug. 

21 and the fol¬ 
lowing week- 
showed still 
greater ship¬ 
ments. The week of Sept. 1 registered a decrease in 
production, but continued improvement in railway 
conditions is shown by the shipment of a considerable 
tonnage of coke %hich had been stockpiled during 
the most stringent car shortage. Coke still is scarce 
in Alabama and all that can be produced is shipt^ed 
and consumed in the territory about Birmingham. 
Delayed delivery on contract coke has served to keep 
the spot market tight, as all supplies which have been 
available have been shipped to meet the demand. 
I'h^ advance in freight rates has made little impres¬ 
sion on coke prices, as better shipment has over¬ 
balanced the effect of this added cost 

With the return of more nearly 
normal conditions of supply, found- 
rymen are beginning to scan quality 
n^ore closely. It has been notorkMisly 
evident for the past several months 
that the coke shipped to foundries 
lias been far below standard. Urgent need has 
prompted many to accept this inferior coke, and 72- 
liour foundry Coke has meant anything which the 
ovens have had available at the times wt^ cars were 
to be had. Foundries have been obliged, under pres¬ 
sure of uigent necessity, to accept fuel which was 
t^en from the ovens at the expiration of 48 hours 
or even less. This inferior fuel has been utilized, 
but with attendant cupola and casting troubles. .Sjcvme 
of the larger by-pfomict coke plants haiNil i 
a better quality, and these I^Ve been 


Reaction at 
Hand ' 


Prices of Raw Ifsterisla for Foundry Use 

CORRSCTCO TO’ SEPT. 7 

Iron Soup 


No. 2 fmOidry. nllfy.$4g.00 to 50.00' 

No. 2 Souttiern, Blrmliuihom..., 42.00 to 46.00 

No. 2 Foundry. Chiniico. 40.00 to 47.00 

No. 2 Foundry. Philadelphia.... M 2 j to 53.60 

Bole. Valley . 48.50 

Malleable. Cbkm . 46.60 

Malloohle. Buffalo . 51 •36 

Coke 

ConnellerUle foiftulry eoko.61fl.OO to 18.25 

Wlee county foundry coke. 18.50 to 30.0S 


Iheiet on 
Quality 



a premium price during the past tivo months. One case 
of a Pennsylvania foundryman is cited where &K) a ' 
ton and a $4.60 freight rate was paid for highljuality 
coke when an inferior grade might have been* obtained 
at $17 a ton and with less than $1 freight added. 

This growing insistence upon better 
qvalhy is noted bpth in raw materials 
and finished products. Just as the 
foundryman Is beginning to look 
closer upon furnace analyses of iron 
^nd quality of*coke, so the consume^ - 
is becoming more exacting in his requirements. Auto¬ 
mobile manufacturers, confronted by a redudiion in 
scheduled production, took this means of-’retarding 
the flow o{ castings which was entering their plants. 
Those which two months ago were scouring* the 
country seeking foundries which could supply them 
even 10 or 12 more cylinder castings i>er day found 
themselves suddenly obliged to curtail. To stop the 
oversupply of castings, many developed a keen system 
of inspection, which, while it may.have been justified 
in some cases, threw a heavy burden upon the found-. 

rics. This metic¬ 
ulous inspection 
and rejectiofi of 
castings has been 
accompanied in. 
many, instances 
by requests for 
deferred deliv¬ 
eries of castings 
contracted, and 
in some instances 
t)y actual canftU 
lations of con¬ 
tracts extending 
through untu 

next spring. Automobile shops, *in general are 
mistic and regard this slump in. the production of 
pas.senger cars and ^ trucks merely as a temporally 
condition which will be followed by an even greater 
demand. For this reason, few if any who find them¬ 
selves with idle shop capacity are soliciting work of 
any other character. With few exceptions automobile 
shops alone have’ been adversely affected by recent 
reactions in many lines. Malleable foundries, particu¬ 
larly those engaged in railway and agricultural imple¬ 
ment work have all the business that they can handl<^. 
Most jobbing shops, particularly those handling lig^ 
work have sufficient business on their books to engage 
their capacity until the first of the year, and although 
there is little new work originating at this time, they 
are confident that a better outlook, following the fall 
campaign, will assure a continuance of their present 
prosperity. Stove and furnace establishments report 
undiminished demand. Cast-iron pipe is not so active, 
due to the inability of municipalities to dispose of 
bonds to finance haAly needed extensions - to water 
and gas mains. It is felt that with the return of 
better credit conditions, much of this demand which 
has been held back, will materialize. Prices 
nonferrous metals based on New York quotations of 
Sept 7 follow: Copper, I7.87j^c ’to IS.OOc; lead, 
8.2Sc to 8.50c; Straits tin, 45.00c; antimonyik 7.12c 
to 7:25c; aluminum, No. 12 alloy, firoducers'^^bi^ ^ 
34.00c and open market, ,31.50c. Zinc ia qur'^ "" 
7,90c East St. Loujs, 


HMTy melting itMl. Valley....|27.60to8T.76 
Heavy melting eteel. PlttsbimEli.« 89.00 to 88.60 
Heavy melUng steel. (Iileago.... 20.00 to 26.5U 

Biove plate, Chft^itgo.8^00 to 82.60 

No. 1 cubt. . 40.60 to 41.00 

No. 1 cut, Philadelphia .... SB.OOto41.00 

No. 1 eait. BtnnliHdiaffl. 88.00 to 85.00 

Car alwels. Iron. Vittaburch-... 47.50 to 48.50 
Car wheels. Iron. Chicago. .. 30.00 to 89.50 
Kallivnd maUeahle, n»h.u;o,... 83.00 to 33.50 
Agrlniltiira] malleable, Oilcago.. 33.00 to 83.60 













Coinings and Ck>ings 'of Foundryttien 


AMES T. LEE recently has 
resigned his position as vice 
president in charge of sales 
of the Hanna Enginccriifg' 
Works, Chicago, to join the sales en¬ 
gineering staff of the Southwark 
Foundry & Machine Co...Philadelphia. 
H is the purpose of the Southwark 
company to broaden its field of ac¬ 
tivity by adding to its present pro¬ 
duction of. hydraulic and power ma¬ 
chinery, a full line of pneumatic and 
hydropneumafic riveters and foundry 
molding machines. Mr, Lee received 



JAMBB 0. LED 


his education in the manual training 
schools of Philadelphia and in the 
engineering department of the Uni¬ 
versity of Pennsylvania. He has been 
closely associated with the foundry 
trade for the past 15 years. From 
1906 to 1911 he was treasurer of the 
Rathhone Molding Machine Co., and 
subsequently has been western sales 
manager for the Mumford Molding 
Machine Co. and the Q. M. S. Co. 
He has been an active member of the 
Chicago Foundrymen's club, the Amcr- 
tcan Fouiidrymen*s a.ssoctation and a 
director of the Foundry Equipment 
Manufacturers* association. 

P. H. L^navan has been made 
general manager * of the National 

Hrake ^Electric Co., Milwaukee. • 

H. jJT Landis, }«ansdale, Pa., has 
iQt^ in the , Tjansdale 

,1. F. High, who ha# 


assumed the active management of 
the company. * 

R: J. Wells has been promoted to 
the position of general foreman of the 
Potl'tsmouth Metal & Foundry Co., 
Portsmouth, Va. 

William Grede ha.s purchased the 
Liberty Foundry Co., Milwaukee. Mr. 
Grede for some time has been asso¬ 
ciated with the Wagner Castings Co., 

1 ^ecatur, 111. 

H.' IL Hartsficld, vice president of 
the Birmingham Stove Works, Birm¬ 
ingham, Ala., has been elected presi¬ 
dent of the Birmingham . Civic asso¬ 
ciation. 

O. M. Swartz, who has been bnr- 
gps.s of the borough in which he re¬ 
sides, has becir promoted to the posi¬ 
tion of foreman of the W’meroft Stove 
Works, Middletown, Pa. . 

Julius Janes, formerly president of 
the Stiiulard Steel Coastings Co., Cleve¬ 
land, now is sales representative in 
Cleveland and Cuyahoga county of 
the Farrel-(_‘hcek .Steel Foundry Co., 
Sandusky, <). 

John S. Williams li.is resigned his 
position with the Gould Coupler Co., 
Chicago, to accept that of general 
SI pcriiitcndent of the Superior Steel 
Cas-tings Co., Benton Harbor, Mich. 
Mr. new position became ef¬ 

fective Sept. 1. 

Frank M. Welsh, who for a num- 
,ber of years vas in the employ of 
the Republic Iron & Steel Co., and 
later with Hickman, Williams & Co., 
New York, and Knapp & Baxter, New 
York, has been made district sales' 
manager, with offices in New York 
City for the Iron Trade Products Co., 
Pittsburgh. 

Dr. W. D. Bancroft, profcs.sor of 
physic.al chemistry at Cornell univer¬ 
sity, Ithaca, N. Y., ha.s been engaged 
in consulting capacity in connection 
with the research laboratories of the 
Norton Co., Worcester, Mass. He ex¬ 
pects to M>etid as much time at the 
Worcester and Niagara Falls plants 
each month as he can spare from his 
college work. 

Robert M. Gates has been appointed 
managing engineer in charge of the 
Ptiilaclelphia district of the Lakewood 
Engineering Co., . Geveland. Mr. 
Gates who is a graduate of Purdue 
university is chairman of the Material 
Handling section of the American 
; Society of Mechanical Engineers. For 
the past 12 years he hu been actively 
a.ssociated With of me* 

1 



chanical means for conserving tabor in 
construction, industrial and transporta¬ 
tion linoll^ 


E. F. Ball, Newark c^Stamping & 
Foundry Co., Newark, O., recently was 
elected president oM^^l^ationa! As¬ 
sociation of Pattern Manufacturers at 
the annual coni^jition held in Toledo, 
O. Other officers of the association 
follow: Vaughan Reid, City Pattern 
\Vorks, Detroit, and J. V. Brest, 
Rrost Pattern Works, Cleveland, vice 
presidents; E. O. Melvin, Melvin Bros., 
Pattern Works, Columbus, O., secre- 



KRED J. BBUNNSR 

lary and treasurer. A. E. Schuchert, 
A. E. Schuchert Pattern Works, Cin¬ 
cinnati; J. H. Bridge, Maumee Pattern 
Co., Toledo, O., and William Neilson, 
Boston, were elected trustees. 

Fred J. Brunner, one of the best 
known foundi^ supply men in .the 
busines.s, recently has become affiliat¬ 
ed with the Hill & Griffith Co.* Cin¬ 
cinnati, in the capacity of secretary 
and sales manager. In 1893 he start¬ 
ed with the J. D. Smith Foundry Sup¬ 
ply Co., which was located in Cistcin- 
nati at that time. After severing his 
connection with the J. D, Smith Co., 
he was associated with the S. Ober- 
mayer Co., Chicago, for 16 years as 
assistant manager at ^ the general of¬ 
fice in Cincinnati. Since its. origin 
sc\'en years ago Mr. Brunner has been 
connected , with s^he Hill-BAmnep 
Foundry ^uppty Co. 
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‘WilUam 1[^> Se!f9i(>it9, pi^sident of Xht 
ScsjsioiiA Foundr)^' £'o.» Bristol, Cdnn., 
and fpr, tm^ny years at the he g^ g^)f 
several of the largrest fiusinci^wfter- 


several of the largrest tousinj^^Pwer- 
priacs in that city, died stfCraEnly on 
the m<>rnina of^ugust 27 at his home 
on Bellevue stre^^Mr. Sesl&ions was 


i born in RrisasSp^tb. IB. 1857 and 
* spent air his life there; His school 
days in Bristol and hii^n* school days 
in Hartford being followed by inti¬ 
mate association with the enterprises 
founded by his father ,the late John 
Humphrey Sessions. 

After a year or two in the office of 
J. H. Sessions & Son, he entered in 
1B79 into the management of the 
. foundry which his father had ju^t 
bought, and w^ich later became one 
of the largest in the state. Be^ftpihg 
with a force of about a dozen men 
the business. steadily grew until it 
became one of the large industries in 
the city. 

/At the time of his death Mr. Ses¬ 
sions was president of the Sessions 
Foundry Co., president of the Sessions 
Clerk Co., and also of the Bristol 
Tr'u.st Co. He was One of the or¬ 
ganizers of the latter company and had 
been president since ita formation. He 
was a director in all threC) a trustee of 
Wesleyan university and a membef of 
the executive committee. He was 
a member of the first board of burg¬ 
esses'of Bristol and in 1908 was a re- 


^for Willinm tt. Taft * 

' Mr. ‘ J^essioiift - mmied -Emfly; .tt' 
..Brown ,of Bllmgton» June '1^, . 1878. ' 
Besides his wido^ he is survived by 
liwo sons, Joseph B.*' Sessions, treas¬ 
urer* of the Sessions Foundry Co. and 
William Kenneth. Sessions, vice presi¬ 
dent of the same company. 

-r- 

H. I. WassenstroiUi president of the 
Acmd Brass Foundry Co.^ 4042 Liberty 
avenue. Pittsburgh,. died at St. Mar; 
gareCs hospimi, in that city, on July 21* 
Mr. Wasserstrom formerly lived in 
Cleveland. 

Kook Review 

The Strategy of Mineretls, edited -by 
George Otis Smith, director of the 
Unitpd States geological survey; 5x8 
inches, 360 pages; published by D. 
Appleton & Co.; furni.shed by The 
Foundry for $2.50. 

This book sets forth- the essential 
part that minerals i^layed in the 
Great War, k records our wartime 
experiences anjJ discii.‘5.sos the part 
that mineral'ra^ materials now have 
in the recoiTstructioii of the world. 
It opens with k diScussion on the re¬ 
lation of geographical po^ition and 
econotnre resources in their relation 
to international commerce with par¬ 
ticular reference to mineral raw mate¬ 
rials. It then goes on to dcsc|ibe 
the disturbance of the mineral in¬ 
dustry of the United States through 
war condition.s and deals exhau.stivcly 
with the shipping crisis. Each main 
group of mineral raw materials is 


prodimetibn, ; 

'Stipes of. 

e^,' A chapter 

deals 'With present' 

power prbductm td 

servation -of n^bral fudii 'gnd'''SMa^|a^^ 

chapter iruccs'^the histoiy ind 

ities^ of the fuel ■ adminUtf^ion dariti^^! 

the*'* war. The concluding 

de^il with the future place of 

|Jtiited States in the wdrld ? 

and"" its* obligations as costodisti of 

the world’s greatest repository df'« 

minera} raw materials. A comprehesr; t' 

sive index at the back furni^es -a\ 

means of quickly finding 'spbjectai 

r * 

Foundrymen^s Awsoeifitiiia . 
Seeks Memberi* - * ;•> 

The American' Foundrymen’a 
ciatioti has designated. SepL' 
as a special ’^Eduitdrymeny' Week?;<^ 
(luring which time concerted effort will v 
he made to reach all* ir^nsempl^i?';^ 
foundrymen with iKr|ohaf\ intiti* V 
lion to join. The corrmi^teU bn: 
motion and membership Hi, 
the co-operation of memwa, ite aft!; 
parts of the country and tepm tap;>^ 
tains are behig. appoint^for each' .>» 
or group of towns. Applicatto ^<0^4^ 
nicinbersbip before oi* during' 
rymen’s Week”* will be acted 
the American Foundrymen’s. 
ciation board of directors In' lime/ 
(piafify the applicants w&h ' 

bership privileges for the . attpi^ 
vention in Coluinbus, wedk if Oci: 

. -■ « ' '"'VOS? 


What the Foundries Are Doing 

Activities of the Iron Steel and Brass Shops 


The Sprincflcld MeUceble Tnm Co.. Bprlngfleld, 0.. 
it erecLinr as addtton to ta plant.- 
Tilt Rogni Fonnclfy Co., Joplin,QMo.. hai openeo 
a malleable Inm foundry at Baxter Bprinip. Kane. 

The AHmon Foundry Co., NUes, Mirk., recently 
Iniwporated wttK a taplUl atoek of $50,000. 

Ttie Unit Stoff Co.. Blrmbiglnn, Ab.. pbui 
enlaiie ftf plaotV ^ 

Hw plant, of tka Otbser k Kiir Stme k Kotuidry 
Co., SSOl Friiom ftreet, am Frmeiieo, eccentiy 
Kia danaiod Iv Ike. 

Ikt Kentun Rlfdwtn Co., KeMon, 0.. baa etnted 
sorb on tha oioatlon tt an addition to iti fciundo', 
00 llSO Act. 

Hi fMhaol' AlloyB Co., WoadMdfO otrael. Ue- 
trolt. h laobi ptafv mptrid fw iko eiecUon 
g a loAigy 60't 100 fcot. 

pm Hn tkm dpAadlr Co.. Ooldofatcr. a. kaa 
idbi4a6 k (OBlabt for tN enetlm of o foun*?. 
ut t »7 liSjV ^ , 

' A* ItaRM" oww'-'KMib.iMi.. BMnw,.a.' 
MMUcMar Mm 

,'•4 ' a . ' . 


haa awarded a rontraet for the erection of a new 
plant bultdlnK. 60 x 235 feet. 

The U. D. JoiMM Foundiy’ Co., Concord, Man, 
ulilch recently completed the erection of a plant. 
5S X 00 feet, will itari operatlone loom 
llie Klllittm-Llneoln Machine Co.. HU Hrer, Maei.. 
Iii'a let a contract for the erection of en addition 
to Ita fMiiNlrT to he 40 X 46 feet, 

Ike Bea^mf Valeo A FUtlnsi Co.. Beidlng, Pa., 
had phut pitpared for the oiccttap. of an 
addition to Its plant. 

Tho Alam fooniky k Machine Corp., Roanoke, 
Va.. b reported ptaitoins the eracUon of a Imindiy 


Ho, JopUn HoodW fbk,. JniHn. Ma., haa ctarted 
coprtribl^ gt $ me offbe and warabouie tmlld- 
li« at ill sbBt. It vUl ha SO s 60 ML 
Iko mm iMch g the KObf Pipa V roqndrj 

Cd., BMiigiib, MSv. fWadOr vsa InMird Jfoni 

$10,000 6» 1^00.000. « * 

0I-. jm 

^ - I -> J _h_M_ ^ .Mil. 
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company nMnufacturea Irlrn iwf ateet caitlufi. ■{ 
tbo Sharp Foundry k Sufiply Co., New 
delplila, 0.. b making gone MpmyraMnU it go 
plant. ^ 

Tlw WoodlilU Brno cn.. Clewbnd. nconUy sit 
Iiioorpomled with a capltdl atoek of 1100,000, 

J. r. Ferendk, F. R. Nmo and oOiaiO, ^ 

. The Weat Potnt Fonndiy Co.. Weak Point, Pi., 
hu been ineorponted vlth a oudtol Stock of 
$30,000, by S. B. StcatM, Herbert L SuMa and ^ 
othom. 

fbo SaoduBky Foundry k Machlita CP.^ fbiuh^r/,. 
0., hM aeouired prapirty adMnliv Be ptnot hH 
eluding a building, idilcb mi bo w ems ih b d .l|W> 

IMS .as a nsltcfn sliaw. , /.’j 

Tb. 'CUSM NMili Wk. C*., n« VM-' |«P^5 

mmw tkkma, wemMmrn of, 
oie, U fopMted to be 




i ■ vs* 

11|» M Vim Co., Sbcansl*. Vi., Iiii 

«iaili4 pMUnliiiiy wii to IW iwr Ad- 

iHloNil itoMMOt vll be wtalled. 


. Thi LMMitoft taiidiy k MicMm C!ok. LewliUM 
Pi*, to «pinUM» itiMH itotoitoiily to 

«r itod pulvertolng uiA 

'|iw ' 

-ttf aimMli*StMl Co., 1100 Alt Wnlw-Me- 
Odd itmt. tMaMp hM iirankd i contmel fttr 
iln iTfeilm or t 1-itoiy eon nooi. olTlee and 
irnttmi flbop, 40 i 100 feet. 

llw Aneriom WoodwofbtoK Macbfaieiy Co., *;^o: 
l 4 tlt tnfaie. hM Awarded a eontoart for itw* 
ereeltou Of A luehlm ihop, 2-atoilei. 90 x 300 
reft, and a roundry 110 x 130 feet. 

Gcpltattoed At 120,000, tlie KaHfer MfK. Co.. 
Jfew Yerk. reeentto wa« tncornonted to engoui 
l^t ilia laanofaclitre et etovn, etc., by A. It. 
l,oekt, M. and T- KAufer, noo itoutbem trautr^ard. 

TiiA Oldiatar Tractor Co., Olttomiir, Fla., plaits 
to erect A nii'cAlM Mop and foundry and will eii- 
Liib< to output.^ Hie cotiit»any recently InncoMri*. 
Its capltoli Hi \ • Krllcr h general manager. 

The Natloiul Wfodworklnv Machinery Co., Dorer. N 
Hi, has* avardci] a oontmet fur the crrclluii of 
a Mchttw Mmp, 8B x 100 fret, a roumhy. 31) x 
100 feet and A pAttem shop. 40 x 100 feet, 

The* Onega Valve 0>.. Atlantic City. N. J.. 
baa been inrorporated • vfib, a rapital stock of 
4100,000, to nMnurarture plumbing fixtures, ete. 
by g. A. Hurrls. W. BAirett and ClMrlrs Park. 

TtM foundry formerly occupied by the Nortluun;}' 
lou Iron Wwta, West atrert. Kloremr. Mums., has 
ken turned' wer to Eriiesl Moeekel. mIio haa kiij 
hi duuge of the ^sthampton Feuiidn'. Ifluthampton, 
Masw. 

TtiO Ameiieaii *de Leiiiml Mfy. To, Ltd, Tyr 
onto. Out., hai l>eei; Ituorpiiruted wth a rapljl 
Stock of $7,RUO,OOU, to mainifaetuie cast liui', 
kaM, cte.. by K. A. Biackbuni, 9:i Liaiulilc rri..i|, 
Turonto. John If. Fhittpen ui,d llituh J, DAabuii 

J. It. Ourles Co. L'd., Hunnirlllr, Out. 
bM been incorperaled nilh a mpilal .slock o' 
l4D4)(lp, by J. 11. nmr1«‘.>t. 'J:i7 Kvtflyii aieniu. 

nuMiilllA, AibM Fianccb ,u>d II. tirme. t-j 

jpanufaeiurt cosUngs. cte. v 

TIm Watson-fitllhifon Co. IhO Fiihun atreet, Nenv 
Yeik, mamirArtirer of puoipliw niucblnery. bVass 

(Midi other metal east Inns, etc., luis awunled a emi- 
ft iei fpr the ereetki of tan Addition to Its plant 
At Aldlne. N. J, 

The lUmson Ilnxna Co., HouUi Mill street, Ketv 
rtiitlv. Pa., haa awarded a contract for Ik erection 
of a iVACblnc shop, 2*storics, 22 x G2 feet, a core 
building. 52 X OH feet, and s foumljy, (i'l x Ib-i 
toet. 

Tba Colonial Foundry to. LouhtIIIi* i).. lus 

fnereaaed Its cnpital stock fnini lii.’i.nou to $2)0.- 
000, and will make iropiowHipnts and extensions to 
tts plant with a view to making licatbT rastinge. 

A lO-ton enne wlli be installed. 

The capital stock of Foster, Men lam I: Co.. 

MenrSam, Conn., manufacturer of braekets, cMlIngs. 
cir.. will be Increased to $1,000,000 to take car.- 
i.r Imprmemento and Increasing biwlness. R. W. MU- 
bird Is president of the eompany. 

'Jbe • Adilud Malleable Co.. Asliland. 0., n-ccullj 
mganlMd with a caplUi stork of $130,000. has 
i.)uu'.ttd a 4'Acre site on whirh t alii bulu *; 
malleable Iron foundry, 100 x 200 feet. J. II. 
Fireatotw Is preatdent. 

Lewli R. Palmer and Oeoiae C. Palmer of Ridley 
Park, fa., were named among the Incorporators 
of the Mt. Holly Pbundry t'o., which recently was 
tooMparaUd In Delaware with a capital stock of 
llOOiOOO. 't 

Wee Vdkt k Foundry Co.. Indtumpolla. has 
bn) laeoponrted with a copttal stock of $30,000, 
and will engaga In the miiniractvf of faltes, etc. 
The " loeoreoiatore art Reece Rice, Albert Wtooer 
Aod Can ^^ReynMdt. 

JlJm pCtom Mop add storeroom ol the Canada' 
lAd., 8t. "nmnas, Ont. and 
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caattbg, jfmmdiy, Mtmdal sbfdi and Mtpp^ roMi 
of tbo RomlnkNi Bcibe 8boa Op. reoMitly. wore 
daiiigfd by dre. 

8. D. JLana, Alllaiwe. (K, & said to hafs sold, 
his plant at Alltanec, known as *^lhB Maim Car 
indtoator €$., to Jotortsto which art drhutitog a 
foundry compAny. Baptln are imdir way and/. 11 
lA' ixpcctcd to plant wUl ha.'^^ tpsnUilh by liar. 
1 .' 

The JluntlngtMi 8tcel Fousdiy Co., liunttogtoiv, 
Ind., has been reotpnlxed and reJInaiMcd. The rww 
stoekholdere include, W. H. Armatrong, Racine, 
IVls., Edward T. Pclton, N. V Slhrer and Leo Cohan 
Ctour Iron work will be ahoodoned and steel qisl' 
lugs will lie made exclusively, 

Jl. Round k Ron. Cleveland, • naniiraeturor of 
rhlhi Slid disn tiolsts, will erect a foumby ad- 

Juhilng Its plsht,which will be 100 x 150 fei't. 
and equipped for the present with one rupola 
ThU plant will l)f used for the msmirarliirc of 

gray Iran eastlng-s. 

Work has started on the sddltlon to tlie mold 
ing floor of the Mansfield Foundry R|t, Maiufleld, 
Mabs. Tlie addition Is to bo 90 x 120 feet and 
will k snirtl by an additlomU 10-ton miie, 
eiiiiiiart for which lias not yet been Awarded. K 
J. M<htow, msiwger. states the addition protiably 
will he ready for operation by Oct. 1. 

Tu keep pace with Its expanding bnxIiKS}. the 
iluiTuId Tool k Forar Co.. Columbiana, 0.. li.is 
been granted perniission to iiuTe.*ise Its captal stuck 
from $25,000 to $sn,000. Tlie firm, wbleh ODerali*' 

a fomidry and metal works at Columbiana, 

planning fo erect mi nddtilon. New machinriy ail! 
be purchased. 

Krerttoii uf a new brass fomiihy with aiiprosl- 

iiiiitely 1.5,000 square feet of ’floor- space, will be 
htniti-'d .s||ortl> for tbn (Tnus'Aiitninatlc Oss Cock 
Co. Becker' mid Booth filraels,. MIlwHUkee. fk 
enmpnii) >1 IntiTMtcl! In all types * of lahor-saimg 
fuiuiilry eipiipHii'iit. b)cl,udtiig ' liimblbig, meltlug an I 
meliit CMiTv :• ^ ';4>\ irf« Walter K Claus Ls no offleer 
of the t'oiiiixiiiy. 

The Ilnlieits Mfg Co.. Hn' .Soulii Teiii)'*-s-'e stivel, 
.UlMiilk' t'ity, N. .1 , )i.'is lU) upthni on a f.ie1;N> 

biUlding, and Is s.i)d to be In the iiiitikei for 

piincis's, lathes. mlltinR martitntf.s and fiiiiudiy etiuip 
ment Hie I'viiipauy wns recently org ii xed mill .i 
iMpital •.(■Ilk in’ $12'>00ii. to mariuraeiurt' well 


FORflFS.* Wnght Bros. Mfg Co, Ft. Worfti. 
Tex, U rlrcuUling a cord circular In which a knock- 
down forgo )b described and Illustrated. Hm forge 
ki 42 inches Miuare and 2$ Inches high. 

POliNDRT Eai>lPMK.Vr.—Jollers, squecaM. ptMir- 
ing devices, strtiiplug machines niid oltier foundry 
cgiilpmetil, arc deser’lied and illustrated In a 4-page 
folder beliiK eircnlated by the Arcade Mfg. Co, 
Freeport. 111. 

8TREKT LlilHTlNd.-Ilie latest developments and 
recommendaikuia for street, boulevard and pakway 
lighting arc^dracrlhed and Ulustraled In a bullatln 
being circulated by the General Electric Co.. 8che- 
nee^y, N. Y. 

MOTOR TttVCK-The Acme Motor Trurk Go.. 
Oadillair, Mteh.. low publhhed an UUwtrsted booklet 
In which the varlmu polnta of trucks which the 
compare manufaeiurni, are called to the readen 
attention. Bpecificatlone. nc., are given. 

r>£PI,hCTION PaiENTfOMBTER. — Hie General 
Qectrle Co., ScheiiectoAy, N. Y., hoi isiued a bulletin 
in which A deflaeUmi petonUpwietor to degeglbad And 
illiwtreted. It to dealgDfd PAfitotitofly for iMng 
ACPMAfip bctpteii the ’prenkton potaiiltoBeter aod the 
labontoiy itoadard iHtmuenl. 

. iHlVrAftLB KUCCfRIC lOOLS-HHii bdependant 
rneuamtlf %eol Oa, OitoNto. hat vdUtohed w 4-pp|a 
fiibhr^to, which pertM ctocuk drflto, ^Rtoderi, 


pohito, tofi vNto awl «#ttliiMr W, X FHn 

to preMIciik, tMl p. RiMtft$«' flM preildaiit md 

.daoMa A. feram, Mqft^stiaamitor. 

- Batondtog to build to' Me- ipvtoi, Me Nc#«Mig- 
lARd StooMUig If Reffnlof Co., Ptoaaant atrett, 
AnaMria. Cem.. hai rentod and Aotdpped a reimdty 
where lolder, babMtl. etc., wUl be Mufaeiared. 
But eotopanr jwqenUy/^WM toMHN»ated with a 
capital itoito of bp >totlmv ^RrltekM, 

Blnoni. Q, Ufttg. 8. J. Uftll end le ittor.’ 

CoBtoM for the neetton of the flst buUdlng. 
100 feci. ofV phnt for the Verier Tractor 

ro., CoUhhk^oin, hur Men awarded and work on the 

structure to itod' under way. The building will be 
utlllxed for oncce, iiseiiibiy,.,^room and •w"4hlne 
simp. Later, other bulldluge will be ereri^ In¬ 
cluding a foundry. As compiny has not 

dosed on Its foundry, heatln^tbant, amchtne shop 
and general factory ‘ equipment. 

Negotistlom ere. in proimi for the transfer of 
the Cedar Grove Stove Co.. Cedar Grove,, Wls., 

to new IntereRts repreaented by Peter DiUlcboff, 
who recently resigned as scperlntendent of ttie foundries 
of the Bearer Dam Malleable Range Co., Beaver 
‘Ddm. Wls. Tbr iVdar Grove company was or- 
* aanl^cd hi 190] to make stoves snd nulleablc 
ciutlngs, and at present Is capltalied at $30,000 
Jolm Von d« Wall is president. 

To rope with the steadily Increasing demand 
for IL products, tlie A. B. Martin Foundry k Mn- 
dime Co., 703 Park street, Milwaukee, will make 
Its second Important plant extension this yesf. 
Plans tidver been eomplrted for the erection of a 
brick Rinl steel gray lion foundry addition, 22 x 145 
fret aiMl a new coreroom, 100 x 100 feet. With 
oddlllons recently completed. tlM‘ capacity of the 
pl'iut U Increased to sboot 25 tons a day and 
tbU extension will fiutlier Increase the output In 

3.1 or 40 Ions a day. 

Fur the inirpose of operating a roiiiidiy diirt 
iiiAdiliiP .shop the Ba)HldG Foundry Co.. Fall lilve.*, 
MisS., ren’ntly wa.v inet/rponted with a capiUI 
sliK'k of $300,000. and arrangements have been 

in.'Hle fur the taking tn-er of the Mechanic's FoimJ 
ly k Madilne To. The company also Ls said lo 

he planning to establish other plant units In New 
KngUnd. Oiricerg of tlie conipHny arc: Pro^ul.iW. 

Jennoc V Fogwrll; treasiuor, Julius P. Sukoll. 
auditor Mild emt accountant, Rufus fi. Dela'ii, uutl 
(lijfcltHe., Ilerliert Aiistlu and Robert W. MeGregoi. 


etr.. me described and Illustrated. One lUUktra- 
tJon Kliuws on electric drill equipped with a new 
pistol grip handle, being used w a motor track 
frame. 

WKLLHNG KUGIPMICXT. -Oxy-acelylene welding and 
cutting appuratiis and carbide llghti, are deserM 
and llliutiated In a booklet being drailated by the 
Alexander Mllbura Co., Baltimore. In addition ac- 
eeuorleB for this equipment to also deocrlbed. The 
UlustratliNis show Rhe wloiis eitiApmeiit and each is 
ik'ocrthed In full. 

K.\AMI<R.[N(;.—The PoraeUln Eneael k Wg. Co.. 
Baltlitiorc. to rlrariatbig an lUustrated booklet in 
which complete data on porcelain enameling plani 
eqiflpmenl to given. The bouklel to well llluilraled 
glumlng various plants wliere this equipment to used. 
Hie flont of the book contains data and deKcrlpttons 
of jihe rartouB proceas nf emneling as well ae a 
short history of the art. 

PI;bl 1C.\T10N8. - Hie American SodOty of Meehan- 
hit Fmglneert. New York, but tomad a Itok of 
pspera and dliicMsIoni-pobikhed hy the eoetoty. An^ 
Wher folder being drculated by Ihn iwetoty eaBs 
Bitentiou to the ^Tivpiiieerifiy ImUx, a hodh which 
It pubttolies. and which flOQUIia A ngord of the 
world's engineerlmt piWM during 1919. The book 
-coniAtoa over 500 pagee and tnati ea.mflto 
MKM ndijccu. * 


New iTrade Publications 








